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PREFACE. 



The following pages, whilst giving facilities 
for calculations of compound interest, and the 
values of annuities for years, at rates of interest 
for which there are no tables published, are 
designed to afford information in the most 
simple form as to the leading principles which 
govern the terms for the transfer of property, es- 
pecially the many varieties of it in which an 
interest is possessed for only a certain number 
of years. For want of this information, even the 
mechanical use of tables is very often attended 
with considerable embarrassment and risk. 

With a view to rendering the book complete 
in itself, and yet restricting its size, a small 
table of seven-figure logarithms (with practical 
introduction) has been inserted ; but whilst this 
is sufficient for a vast majority of questions 
upon the above subjects, it is accompanied by 
rules, conjectured to be new, which have been 
devised for its easy and accurate expansion to 
such extent as may be required for any purpose 
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in the absence of extensive, and therefore bulky 
tables. An Auxiliary Table has been constructed, 
giving numbers and logarithms necessary for 
the solution in a very few figures of questions 
at any of fifty-four rates of interest, including 
those which property is assumed to pay when 
its value in perpetuity is estimated at any in- 
tegral number of years* purchase, from 20 to 33 
inclusive. It is believed that the explanations 
which follow the examples of the several rules 
will be more generally serviceable than demon- 
strations expressed algebraically. 

The values of annuities for a life, taken from 
the Kegistrar- General's Twelfth Annual Report, 
claim especial notice on account of the exten- 
sive range of observation upon which they are 
founded. 

The Appendix contains suggestions for a 
more equitable assessment of the Income Tax, 
deduced from considerations arising upon the 
previous subjects. The question has not been 
approached without a consciousness of the diflS- 
culties which it involves. 



E. S. 



16, Habptje Stbbet,' Bloomsbubt. 
January^ 1860. 
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A MANUAL 

ov 

INTEREST AND ANNUITIES. 



PRACTICAL INTRODUCTION TO THE 
LOGARITHMS. 

In the common, or Briggs's, system of loga- 
rithms the numbers in the arithmetical series — 
0| 1 I 2 I 3 I 4 I 5 I &c. 
are the respective logarithms of the numbers in 
the following geometrical series — 
1 I 10 I 100 I 1000 I 10000 I 100000 I &a 

Hence the logarithm of any intermediate 
natural number will be that of the next less 
number in the second series, with the addition 
of a certain decimal fraction, such fraction being 
styled the mantissa of the logarithm. Thus^ 
the logarithm of 1 being and that of 10 being 
1. the logarithm of 6 (to no further than seyen 
decimal places) is 0-7781513 or •7781513- 

The product of two numbers may be ascer- 
tained by adding together the logarithms of the 
numbers ; the sum will be the logarithm of the 
product. Hence any power of a number may 
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be ascertained by multiplying the logarithm of 
the number by the index of the power; the 
product will be the logarithm of the power. 
Again : the quotient of two numbers may be 
ascertained by subtracting the logarithm of 
the one from the logarithm of the other ; the 
remainder will be the logarithm of the quotient. 
Hence any root of a number may be ascertained 
by dividing the logarithm of the number by the 
index of the root; the quotient will be the 
logarithm of the root. The above series are 
suflSciently extensive to aiSbrd practical illus- 
trations of these fact& 

In this system of logarithms, the mantissa of 
the logarithm of any one group of figures is 
always the same, whether the figures denote a 
decimal only, or an integral or whole number 
only, or partly each ; also the addition of ciphers 
to either end of the group of figures does not 
affect the wxintissa, but only varies the charac- 
teristic or index of the logarithm, i.e., the part 
to the left of the decimal point. The reason 
may be thus exemplified. The logarithm of 6*5 
being -8129134, that of 65, or 6*5 multiplied by 
10,willbe-8] 29134-4- l,i.e., 1-8129134; and that 
of 650, or 6-5 multiplied by 100, will be -8129134 
+ 2, i,e., 2*8129134. Again : the logarithm of 
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.65, or 6-5 divided by 10, will be -8129134 - 1, 
which is expressed I-8129134j ; and that of 
•065, or 6-5 divided by 100, will be -8129134-2, 
which is expressed 2*8129134. Instead of 
employing " negative characteristics'^ (indicated 
by a stroke placed above the figure, as in the 
last two instances,) it somewhat simplifies a cal- 
culation to augment such characteristics by 10 
in order to render them positive, every 10 so 
imported into the calculation being rejected at 
some subsequent stage. Thus, the logarithms 
9-8129134 and 8-8129134 might have been 
respectively substituted for 1*8129134 and 
28129134, the characteristics in the former 
cases being in fact numbers which are the 
complements to 10 of those in the latter. The 
following graduated examples will serve as a 
recapitulation : — 

is 3-9036325 

is 2-9036325 

is 1-9036325 

is -9036325 

is T-9036325 or 99036325 

•0801 is 2-9036325 or 8-9036325 

Hence if the given number be either integral 

or mixed, the characteristic of its logarithm will 

always be a number less by unity than the 
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number of figures comprised in the integral 
portion of the given number. If the given 
number be entirely decimal, the characteristic 
will be negative, and (when expressed accord- 
uiglj) ^^'i without augmentation) will always be 
a number greater by unity than the number of 
ciphers commencing the decimal. 

The following table includes the mantisaa of 
each triplet of figures ; and with a view to ren- 
dering it serviceable for numbers comprising 
more than three figures, the methods about to 
be described are now proposed. One circum- 
stance must, however, be first mentioned. The 
table gives the logarithms to the extent of seven 
decimal places. Therefore whenever the eighth 
figure would be 5 or more, the actual seventh 
figure is increased by 1 ; in other cases the 
eighth and following figures are simply rejected. 
This obvious plan of modifying a figure, by way 
of compromise for the rejection of any figures 
that follow it, must be pursued (whether men- 
tioned or not) throughout the calculations by 
all the rules in the following pages, and it is 
observable in the examples. Wherever it has 
been deemed advisable to allude to the circum- 
stance, the word "modified'' or "compromised" 
has been employed for the sake of brevity. 

Digitized by CjOOQ IC 



13 



Methods of finding from the General Table 
under 1000 the logarithm of a given num- 
ber to 5, 6, or 7 decimal figures respec- 
tively. 

Note. For the reason explained in the In- 
troduction, ciphers at either end of a given 
number are to be disregarded in the following 
rules except in fixing the characteristic. 

Case I. If the first figure of the given num- 
ber 

exceed 1 when 5 decimal figures are required ; 
or exceed 5 when 6 decimal figures are required ; 
or be 9 when 7 decimal figures are required ; 
Look in the general table for the "mantissa'' 
corresponding to the first three figures of the 
given number, and add to it in respect of the 
remaining figures a proportionate part of the 
annexed " difierence." To the total prefix the 
requisite characteristic upon the principle ex- 
plained in the Introduction. 

The above-mentioned proportionate part of the difference 
must be estimated by multiplying the difference by the said 
remaining figures of the given number, and rejecting from 
the right hand of the product as many figures as remained 
in the given number. The detail of this operation is 
shortened in the examples by a course which is sufficiently 
obvious. 
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Case II. — With respect to all numbers not 
embraced by Case I. : — Turn to the 

First Part of the Preliminary Table, when 

5 decimals are required ; 
or to the Second Pa^^t, when 6 decimals are 

required ; 
or to the Third Part, when 7 decimals are 

required ; 
and look for such " Number'' as is next higher 
than the commencing figure or figures of the 
given number, and for the corresponding 
" mantissa/' Divide the given number by the 
number so selected, and find, as in Case I., the 
mantissa corresponding to the quotient ; add to 
this the mantissa selected from the Preliminary 
Table. Reject from the total the unit appearing 
as a characteristic, and substitute the requisite 
figure upon the principle explained in the Inti'O- 
duction. 

When the number in the Third Part of the Preliminary 
Table happens to be more than 12, its two factors should be 
employed in the order of their appearance in such Table, and 
ciphers may be assumed to be appended to the given number. 
The quotient produced upon the division by the second 
factor need not be carried beyond a seventh figure (modified), 
if it would extend so far ; but it can in general be advan- 
tageously terminated within the seventh figure by the use of 
a vulgar fraction, the factors firstly named in the Preliminary 
Table having been selected with this view. 
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Ex.— Required the log. to 6 decimals of 7153. 

J>1^ „ 8543060 

6070x3= 1821,0 

8544881 
3-854488 is the log. required. 

ocf ^'cT^'*^"^^"^ *^* ^''^- ^ « decimals of 



3) 281484 



93828 



3 

938 
4628 X 2 = 
„ x8 = 



4771213 

9722028 
926,6 
370,24 

4494537 



2-449454 is the log. required ; but 24494537 is 
correct to the seventh place, and it may be seen 
that the calculation would have been the same 
if the requirement of the question had extended 
to 7 decimals. 

Ex.— Required the log. to 7 decimals of 
•016048. 

18 
891 

4872 X » = 



2) 16048 
9) 8024 



891^ 



7 



2552725 

9498777 

2707 



2054209 



2-2054209 (or 8-2054209) is the log. required. 



y Google 



16 

It can happen very rarely that the foregoing 
methods will fail to produce a correct modifica- 
tion of the final figure of their respective re- 
sults, excepting in the case of the seventh-figure 
method, which ^ill occasionally err by a unit in 
that figure. 

N.B. — The utmost possible amount of error 
that can exist in the seven figures of a mantissa 
resulting from the five or the six-figure methods, 
is less than the equivalent of a variation in the 
given number to the extent of, respectively, only 
its quarter-raillionth or its millionth part ; the 
error will generally be very much less. 



Methods of finding from the General Table 
under 1000 the number corresponding to 
a given logarithm to either 4, 5, 6, or 7 
figures respectively. 

Note. The numbers obtained by the follow- 
ing methods will be either integral, decimal, or 
mixed, according to the characteristics of the 
given logarithms, as explained in the Introduc- 
tion. 

Case I. If the number be only required to 
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4 figures' 
or to 5 figures, if the mantissa exceed 3010300 
or to 6 ditto 7781513 

or to 7 ditto * 96*2*25 

From tHe given mantisipa subtract the next lower 
in the General Table, and observe its '^ Number'' 
and " Difference/' This number will constitute 
the first three figures of the required number. 
To the right of the remainder left upon the 
above subtraction annex as many ciphers as there 
are figures yet to be ascertained in the required 
number. Divide this augmented remainder by 
the difference found in the General Table, and 
annex the quotient to the right of the three 
figures above named. 

Case II. With respect to all logarithms not 
embraced by Case I : — Refer to the First Part 
of the Preliminaxy Table, when the number is 
required to 5 figures ; 

or to the Second Part when required to 6 figures, 
or to the Third Pait ditto 7 figures, 

and select from it the '^ Mantissa" next higher 
than the mantissa of the given logarithm, and 
observe the corresponding " Number/^ Prefix a 
unit to the latter mantissa, and then deduct from 
it the former. Find as in.Case I. the number cor- 

B 
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responding to the remunder, and multiply it by 

the number selected from the Preliminary Table. 

Ex.— Of what number to S figures is 40104865 

the log. ? - 

1-0104865 

3010300 i.e. 2 



7094565 
7092700 *.& 512 



51222 
2 



102444 



8474) 186500( 22 

10244 is the number required. 

Ex.— Of what number to 6 figures is 3*7788998 

the log. ? 

7788998 
7788745 i.e. 601 



722,0) 25300,0(035 

6010'35 is the number required. 

Ex.— Of what number to 7 figures is 1-6360819 

the log. } 

1-6360819 
6532125 i.e. 45 



9828694 
9827234 i.e. 961 



4517) 14600000(3232 

9613232 X 45 = 432595440 
*4325954 is the number required. 
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It can happen very rarely that these methods '- 
of finding a number will fail to produce a cor- 
rect modification of the final figure of their re- 
spective results. 
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PBELIUIMART TABLE. 



FiBOT Pakp. 


SEOoin> Part. 


■ No. 


Mft«tiW%. 


No. 


MuttilHk 


2 


30103fiO 


12 


0791812 






2 


3010300 






3 


4771213 




' 


4 


6020600 






6 


6989700 






6 


7781513 


Thibd Part. 


No. 


Faotora. 


M»Tit.ii»w. 


No. 


Faetora. 


Muttiasa. 


11 




0413927 


36 


6 7 


5440680 


12 




0791812 


36 


4 9 


5563025 


132 


12 11 


1205739 


4 




6020600 


14 


2 7 


1461280 


42 


6 7 


6232493 


15 


5 3 


1760913 


45 


5 9 


6532125 


16 


2 8 


2041200 


5 




6989700 


18 


2 9 


2562725 


55 


5 11 


7403627 


2 




3010300 


6 




7781513 


22 


2 11 


3424227 


64 


8 8 


8061800 


24 


2 12 


3802112 


7 




8450980 


25 


5 5 


3979400 


72 


8 9 


8573326 


27 


3 9 


4313638 


8 




9030900 


3 




4771213 


81 


9 9 


9084860 


32 


4 8 


6051600 


9 




9542426 



END OF PBEUMINABT TABLE. 
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OENKBAI, TABLE OF L00ABITHH8. 



No. 


Mantina. 


Diffi 


No, 


MantiM*. 


DiC 


100 


0000000 


43214 


125 


0969100 


34606 


101 


0043214 


42788 


126 


1003705 


34332 


102 


0086002 


42370 


127 


1038037 


34063 


103 


0128372 


41961 


128 


1072100 


33797 


104 


0170333 


41560 


129 


1105897 


33537 


106 


0211893 


41166 


130 


1139434 


33279 


106 


0253059 


40779 


131 


1172713 


33026 


107 


0293838 


40400 


132 


1205739 


32777 


108 


0334238 


40027 


133 


1238516 


32532 


109 


0374265 


39662 


134 


1271048 


32290 


110 


0413927 


39303 


135 


1303338 


32051 


111 


0453230 


38950 


136 


1335389 


31817 


112 


0492180 


38604 


137 


1367206 


31586 


113 


0530784 


38265 


138 


1398791 


31357 


114 


0^69049 


37929 


139 


1430148 


31132 


US 


0606978 


37602 


140 


1461280 


30911 


116 


0644580 


37279 


141 


1492191 


30692 


117 


0681859 


36961 


142 


1522883 


30477 


118 


0718820 


36650 


143 


1553360 


30265 


119 


0755470 


36342 


144 


1583625 


30055 


120 


0791812 


36042 


145 


1613680 


29849 


121 


0827854 


35744 


146 


1643529 


29644 


122 


0863598 


35453 


147 


1673173 


29444 


123 


0899051 


35166 


148 


1702617 


29246 


124 


0934217 


34883 


149 


1731863 


29050 
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No. 


Mantiwa. 


Diffi 


No. 


Mantiam. 


Djff. 


150 


1760913 


28856 


176 


2430380 


24747 


151 


1789769 


28667 


176 


2455127 


24606 


152 


1818436 


28478 


177 


2479733 


24467 


153 


1846914 


28293 


178 


2504200 


24330 


154 


1875207 


28110 


179 


2528630 


24195 


156 


1903317 


27929 


180 


2662725 


24061 


156 


1931246 


27761 


181 


2576786 


23928 


157 


1958997 


27674 


182 


2600714 


23797 


158 


1986571 


27400 


183 


2624611 


23667 


159 


2013971 


27229 


184 


2648178 


23639 


160 


2041200 


27069 


185 


2671717 


23412 


161 


2068259 


26891 


186 


2695129 


23287 


162 


2095150 


26726 


187 


2718416 


23162 


163 


2121876 


26662 


188 


2741578 


23040 


164 


2148438 


26401 


189 


2764618 


22918 


165 


2174839 


26242 


190 


2787536 


22798 


166 


2201081 


26084 


191 


2810334 


22678 


167 


2227165 


25928 


192 


2833012 


22561 


168 


2253093 


25774 


193 


2855573 


22444 


169 


2278867 


26622 


194 


2878017 


22329 


170 


2304489 


26472 


195 


2900346 


22216 


171 


2329961 


25323 


196 


2922561 


22101 


172 


2355284 


25177 


197 


• 2944662 


21990 


173 


2380461 


26031 


198 


2966652 


21879 


174 


2405492 


24888 


199 


2988531 


21769 
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OENBKAL TABLE OF tOOARITHHS. 



No. 


MutitM. 


Dili: 


No. 


MtntitM 


Ktt, 


200 


3010800 


21661 


225 


3521825 


19209 


201 


3031961 


21553 


226 


3641084 


19175 


202 


3053514 


21446 


227 


3660269 


19089 


203 


3074960 


21342 


228 


3579348 


19007 


204 


3096302 


21237 


229 


3598355 


1892S 


205 


3117639 


21133 


230 


3617278 


18842 


206 


3138672 


21031 


231 


3636120 


18760 


207 


3159703 


20930 


232 


3664880 


18679 


208 


3180633 


20830 


233 


3673659 


18600 


209 


3201463 


20730 


234 


3692X59 


18520 


210 


3222193 


20632 


235 


3710679 


18441 


211 


3242825 


20634 


236 


3729120 


18363 


212 


3263359 


20437 


237 


3747483 


18287 


213 


3263796 


20342 


238 


3766770 


18209 


214 


3304138 


20247 


239 


3783979 


18133 


216 


3324385 


20153 


240 


3802112 


18058. 


216 


3344638 


20059 


241 


3820170 


179^4 


217 


3364597 


19968 


242. 


3838164 


17909 


218 


3384566 


19876 


243 


3856063 


17835 


219 


3404441 


19786 


244 


3873898 


17763 


220 


S4S4227 


19696 


246 


3891661 


17690 


221 


3443923 


19607 


246 


3909351 


17619 


222 


3463530 


19519 


247. 


3926970 


17547 


223 


3483049 


19481 


248 


3944517 


17476 ■ 


224 


3502480 


19345 


249 


3961993 


17407 : 



y Google 



GENERAL TABLE OF LOOABTTHMft. 



No. 


HantMa. 


Diff. 


No. 


MaatiiM. 


Sift 


250 


3979400 


17337 


276 


4393327 


15764 


261 


3996737 


17268 


276 


4409091 


16707 


262 


4014006 


17200 


277 


4424798 


16660 


253 


4031206 


17132 


278 


4440448 


16694 


264 


4048337 


17066 


279 


4466042 


16638 


266 


4066402 


16998 


280 


4471680 


15483 


266 


4082400 


16931 


281 


4487063 


16428 ' 


267 


4099331 


16866 


282 


4603491 


16373 


268 


4116197 


16801 


283 


4617864 


16319 


269 


4132998 


16736 


284 


4633183 


16266 


260 


4149733 


16672 


266 


4648449 


16211 


261 


4166406 


16608 


286 


4663660 


16169 


262 


4183013 


16644 


287 


4678819 


16106 


263 


4199667 


16482 


288 


4698926 


16063 


264 


4216039 


16420 


289 


4608978 


16002 


266 


4232469 


16387 


290 


4623980 


14960 


266 


4248816 


16297 


291 


4688930 


14899 


267 


4266113 


16236 


292 


4663829 


14847 


268 


4281348 


16176 


293 


4668676 


14797 


269 


4297623 


16116 


294 


4683473 


14747 


270 


4313638 


16066 


296 


4698320 


14697 


271 


4329693 


16996 


296 


4712917 


14647 


272 


4346689 


16937 


297 


4727664 


14699 


273 


4361626 


16880 


298 


4742163 


14649 


274 


4377606 


16821 


299 


4766712 


14601 



,y Google 



GENERAL TABLE OF LOGARITHMS. 



No. 


MantisM. 


Dift 


Ko. 


MantiMa. 


IKS 


300 


4771213 


14462 


325 


6118834 


13342 


301 


4785665 


14404 


326 


5132176 


13302 


302 


4800069 


14357 


327 


6145478 


13260 


303 


4814426 


14310 


328 


5158738 


13221 


304 


4828736 


14262 


329 


5171959 


13180 


305 


4842998 


14216 


330 


6185139 


13141 


306 


4857214 


14170 


331 


6198280 


13101 


307 


4871384 


14123 


332 


5211381 


13061 


308 


4885507 


14078 


333 


5224442 


13023 


309 


4899585 


14032 


334 


5237465 


12983 


310 


4913617 


13987 


335 


6260448 


12945 


311 


4927604 


13942 


336 


6263393 


12906 


312 


4941546 


13897 


337 


5276299 


12868 


313 


4955443 


13853 


338 


5289167 


12830 


314 


4969296 


13810 


339 


6301997 


12792 


310 


4983106 


13765 


340 


53U789 


12766 


316 


4996871 


13722 


341 


6327644 


12717 


317 


5010593 


13678 


342 


6340261 


12680 


318 


5024271 


13636 


343 


6362941 


12643 


319 


5037907 


13593 


344 


6365584 


12607 


320 


5061600 


13550 


345 


6378191 


12670 


321 


6065050 


13509 


346 


6390761 


12534 


322 


5078559 


13466 


347 


6403295 


12497 


323 


6092025 


13425 


348 


5416792 


12462 


324 


6106460 


13384 


349 


5428264 


12426 



y Google 



GENEBAl TABLE OF LOQABITHUS, 



27 



No. 




JM. 


No. 


Mantina. 


Di£ 


350 


6440680 


12391 


1 

375 


6740313 


11565 


361 


6453071 


12356 


376 


5751878 


11536 


352 


5465427 


12320 


377 


6763414 


11604 


363 


6477747 


12286 


378 


6774918 


11474 


364 


6490033 


12261 


379 


6786392 


11444 


365 


5602284 


12216 


380 


6797836 


11414 


356 


6614600 


12182 


381 


5809260 


11384 


367 


6526682 


12148 


382 


6820634 


11354 


368 


5538830 


12114 


383 


6831988 


11324 


359 


6660944 


12081 


384 


6843312 


11296 


360 


6663025 


12047 


386 


6854607 


11266 


361 


6576072 


12014 


386 


5866873 


11237 


362 


5587086 


11980 


387 


5877110 


11207 


363 


6599066 


11948 


388 


5888317 


11179 


364 


6611014 


11915 


389 


6899496 


11150 


365 


5622929 


11882 


390 


6910646 


11122 


366 


6634811 


11850 


391 


5921768 


11093 


367 


6646661 


11817 


392 


6932861 


11066 


368 


6658478 


11786 


393 


5943926 


11036 


369 


6670264 


11763 


394 


6964962 


11009 


370 


5682017 


11722 


396 


6966971 


10981 


371 


5693739 


11690 


396 


5976952 


10963 


372 


5706429 


11659 


397 


6987905 


10926 


373 


6717088 


11628 


398 


6998831 


10898 


374 


6728716 


11697 


399 


6009729 


10871 



d by Google 



28 



OERXBAI. TABIX Or LOGABITHMS. 



No. 


MMtiMlk 


Dift 


Na. 


M— 


Di£ 


400 


6020600 


10844 


426 


6283889 


10207 


401 


6031444 


10817 


426 


6294096 


10183 


402 


6042261 


10789 


427 


6304279 


10169 


403 


6063050 


10764 


428 


6314438 


10136 


404 


6063814 


10736 


429 


6324673 


10112 


405 


6074660 


10710 


430 


6334686 


10088 


406 


6086260 


10684 


431 


6344773 


10064 


407 


6095944 


10668 


432 


6354837 


10042 


408 


6106602 


10631 


433 


6364879 


10018 


409 


6117233 


10606 


434 


6374897 


9996 


410 


6127839 


10679 


436 


6384898 


9972 


411 


6138418 


10664 


436 


6394866 


9949 


412 


6148972 


10529 


487 


6404814 


9927 


413 


6159601 


10602 


438 


6414741 


9904 


414 


6170003 


10478 


439 


6424645 


9883 


416 


6180481 


10462 


440 


64»1627 


9899 


416 


6190933 


10428 


441 


6444386 


9837 


417 


6201361 


10402 


442 


6464223 


9814 


418 


6211763 


10377 


443 


6464037 


9793 


419 


6222140 


10363 


444 


6473830 


9770 


420 


6232493 


10328 


446 


64S3600 


9749 


421 


6242821 


10304 


446 


6493349 


9726 


422 


6263126 


10279 


447 


6508076 


9706 


423 


6263404 


10256 


.448 


6612780 


9683 


1424 


6273fiS9 


10230 


449 


6622463 


9662 



y Google 



QENBRAL TABCE OF tOOAKITHHS. 



29 



»«. 


MMtiww 


DHL 


HTo. 


Vamtiam. 


Ditt. 


460 


6632122r 


9&40 


475 


6766986 


9134 


451 


6541765 


9619 


476 


6776070 


9114 


4S2 


6551384 


9598 


477 


6785184 


9095 


453 


6560982 


9577 


478 


6794279 


9076 


454 


6570559 


9555 


479 


6803355 


9057 


455 


6580114 


9034 


480 


6812412 


9039 


456 


6589648 


9514 


481 


6821451 


9019 


457 


6599162 


9493 


482 


6830470 


9001 


458 


6608655 


9472 


483 


6839471 


8983 


459 


6618127 


9451 


484 


6848454 


8963 


460 


6627578" 


9431 


485 


6857417 


8946 


461 


6637009 


9411 


486 


6866363 


8927 


462 


6646420 


9390 


487 


6875290 


8908 


463 


6655810 


9370 


488 


6884198 


8891 


464 


6665180 


9350 


489 


6893089 


8872 


465 


6674530 


9329 


490 


6901961 


8654 


466 


6683859 


9310 


491 


6910815 


8836 


467 


6693169 


9290 


492 


6919651 


8818 


468 


6702459 


9269 


493 


6928469 


8800 


469 


6711728 


9251 


494 


6937269 


8783 


470 


6720979 


9230 


495 


6946052 


8765 


471 


6730209 


9211 


496 


6954817 


8747 


472- 


6739420 


9191 


497 


6963564 


8729 


473 


6748611 


9172 


498 


6972293 


8712 


474 


6757783 


9158 


499 


6981005 


8695 



y Google 



80 



GENERAL TABLE OF LOOARITHH8. 



No. 


Mutana. 


IM£ 


No. 


HantiHiL 


Diff. 


500 


6989700 


8677 


625 


7201593 


8264 


601 


6998377 


8660 


526 


7209867 


8249 


d02 


7007037 


8643 


527 


7218106 


8233 


£03 


7016680 


8625 


628 


7226339 


8218 


604 


7024305 


8609 


529 


7234557 


8202 


505 


7032914 


8591 


530 


7242759 


8186 


506 


7041605 


8676 


631 


7250945 


8171 


607 


7060080 


8667 


532 


7259116 


8166 


608 


7068637 


8641 


633 


7267272 


8141 


609 


7067178 


8524 


634 


7276413 


8125 


510 


7075702 


8507 


635 


7283538 


8110 


611 


7084209 


8491 


636 


7291648 


8095 


612 


7092700 


8474 


637 


7299743 


8080 


613 


7101174 


8467 


538 


7307823 


8065 


6U 


7109631 


8441 


639 


7315888 


8060 


615 


7118072 


8425 


540 


7323938 


8036 


616 


7126497 


8408 


641 


7331973 


8020 


617 


7134905 


8393 


642 


7339993 


8006 


618 


7143298 


8376 


643 


7347998 


7991 


619 


7151674 


8359 


544 


7355989 


7976 


520 


7160033 


8344 


545 


7363965 


7961 


621 


7168377 


8328 


646 


7371926 


7947 


622 


7176706 


8312 


547 


7379873 


7933 


523 


7185017 


8296 


548 


7387806 


7917 


624 


7193313 


8280 


649 


7395723 


7904 



y Google 



a£NEBAL TABLE OF LOGARITHMS. 31 



No. 


Mwtiimti. 


Diff. 


No. 


T'TiintiimB. 


Diff. 


550 


7403627 


7889 


575 


7596678 


7547 


551 


7411516 


7875 


576 


7604225 


7533 


552 


7419391 


7860 


677 


7611768 


7620 


553 


7427261 


7847 


678 


7619278 


7608 


554 


7436098 


7832 


679 


7626786 


7494 


565 


7442930 


7818 


580 


7634280 


7481 


556 


7450748 


7804 


581 


7641761 


7469 


557 


7468552 


7790 


582 


7649230 


7466 


558 


7466342 


7776 


683 


7656686 


7442 


559 


7474118 


7762 


584 


7664128 


7431 


560 


7481880 


7749 


585 


7671569 


7417 


561 


7489629 


7734 


686 


7678976 


7406 


562 


7497363 


7721 


587 


7686381 


7392 


563 


7505084 


7707 


588 


7693773 


7380 


564 


7512791 


7693 


689 


7701163 


7367 


565 


7520484 


7680 


590 


7708620 


7366 


566 


7628164 


7667 


691 


7715875 


7342 


567 


7635831 


7652 


692 


7723217 


7330 


568 


7643483 


7640 


693 


7730547 


7317 


569 


7661123 


7626 


594 


7737864 


7306 


570 


7668749 


7612 


695 


7746170 


7293 


671 


7666361 


7599 


596 


7752463 


7280 


672 


7573960 


7686 


697 


7759743 


7269 


573 


7681646 


7573 


598 


7767012 


7256 


574 


7689119 


7569 


599 


7774268 


7245 



,y Google 



OlfiNERAL TABLE OT LOGARITHMS. 



No. 


Maatink. 


jm: 


No. 


MwtiMik 


Diff. 


6D0 


7781613 


7232 


625 


7958800 


6943 


601 


7788746 


7220 


626 


7966743 


6932 


602 


7795966 


7208 


627 


7972675 


6921 


603 


7803173 


7196 


628 


7979596 


6910 


604 


7810369 


7186 


629 


7986506 


689» 


605 


7817654 


7172 


630 


7993405 


6889 


606 


7824726 


7161 


631 


8000294 


6877 


607 


7831887 


7149 


632 


8007171 


6866 


608 


7839036 


7137 


633 


8014037 


6866 


609 


7846173 


7125 


634 


8020893 


6844 


610 


7863298 


7114 


635 


8027737 


6834 


611 


7860412 


7102 


636 


8034571 


6823 


612 


7867514 


7091 


637 


8041394 


6813 


613 


7874605 


7079 


638 


8048207 


6802 


614 


7881684 


7067 


639 


8056009 


6791 


615 


7888761 


7056 


640 


8061800 


6780 


616 


7896807 


7046 


641 


8068580 


6770 


617 


7902862 


7033 


642 


8075360 


6760 


618 


7909885 


7021 


643 


8082110 


6749 


619 


7916906 


7011 


644 


8088859 


6738 


620 


7923917 


6999 


646 


8095697 


6728 


621 


7930916 


6988 


646 


8102325 


6718 


622 


7937904 


6976 


647 


8109043 


6707 


623 


7944880 


6966 


648 


8116760 


6697 


624 


7961846 


6964 


649 


8122447 


6687 



,y Google 



6SMEBAI. TABLK OF LOOABITHMS. 



i33 



No. 


Mratina. 


. Djff. 


No. 


Uaotusa. 


DiB. 


650 


8129134 


6676 


675 


8293038 


6429 


651 


8135810 


6666 


676 


8299467 


6420 


652 


8142476 


6656 


677 


8306887 


6410 


653 


8149132 


6645 


678 


8312297 


6401 


654 


8155777 


6636 


679 


8318698 


6391 


655 


8162413 


6625 


680 


8325089 


6382 


656 


8169038 


6616 


681 


8331471 


6373 


657 


8175654 


6605 


682 


8337844 


6363 


658 


8182259 


6595 


683 


8344207 


6354 


659 


8188854 


6585 


684 


8350561 


6345 


660 


8195439 


6576 


685 


8356906 


6335 


661 


8202015 


6565 


686 


8363241 


6326 


663 


8208580 


6555 


687 


8369567 


6317 


663 


8215135 


6546 


688 


8375884 


6308 


664 


8221681 


6535 


689 


8382192 


6299 


665 


8228216 


6526 


690 


8388491 


6289 


666 


8234742 


6516 


691 


8394780 


6281 


667 


8241258 


6507 


692 


8401061 


6271 


668 


8247765 


6496 


693 


8407332 


6263 


669 


8254261 


6487 


694 


8413595 


6253 


670 


8260748 


6477 


695 


8419848 


6244 


671 


8267225 


6468 


696 


8426092 


6236 


672 


8273693 


6458 


697 


8432328 


6226 


673 


8280151 


6448 


698 


8438554 


6318 


674 


8286599 


6439 


699 


8444772 


6208 



y Google 



84 



6ENEBAL TABLE OF L06ABITHH8. 



No. 


MaotiHiL 


Di£ 


No. 


Mantiiw. 


DiC 


700 


8450980 


6200 


726 


8603380 


6986 


701 


8467180 


6191 


726 


8609366 


6978 


702 


8463371 


6182 


727 


8616344 


5970 


703 


8469653 


6174 


728 


8621314 


6961 


704 


8476727 


6164 


729 


8627276 


6954 


705 


8481891 


6156 


730 


8633229 


5945 


706 


8488047 


6147 


731 


8639174 


6937 


707 


8494194 


6139 


732 


8645111 


6929 


708 


8500393 


6129 


733 


8651040 


5921 


709 


8506462 


6121 


734 


8656961 


6912 


710 


8612683 


6113 


735 


8662873 


6905 


711 


8518696 


6104 


736 


8668778 


5897 


712 


8624800 


6096 


737 


8674676 


5889 


713 


8530895 


6087 


738 


8680564 


6880 


714 


8636982 


6078 


739 


8686444 


6873 


715 


8643060 


6070 


740 


8692317 


5865 


716 


8649130 


6062 


74 


8698182 


6867 


717 


8656192 


6052 


742 


8704039 


6849 


718 


8661244 


6045 


743 


8709888 


6841 


719 


8667289 


6036 


744 


8715729 


5834 


720 


8673326 


6028 


745 


8721663 


6826 


721 


8579353 


6019 


746 


8727388 


6818 


722 


8586372 


6011 


747 


8733206 


5810 


723 


8591383 


6003 


748 


8739016 


5802 


724 8697386 


6994 


749 


8744818 


6795 



y Google 














I 



Google 



OlfiNBRAL TABLE OT LOGARITHMS. 



No. 


JUaOmt. 


Diff 


No. 


MMriiMk 


Diff 


6D0 


7781313 


7232 


625 


7958800 


6943 


601 


7788746 


7220 


626 


7966743 


6932 


602 


7795965 


7208 


627 


7972676 


6921 


603 


7803173 


7196 


628 


7979596 


6910 


604 


7810369 


7186 


629 


7986606 


689» 


605 


7817564 


7172 


630 


7993405 


6889 


606 


7824726 


7161 


631 


8000294 


6877 


607 


7831887 


7149 


632 


8007171 


6866 


608 


7839036 


7137 


633 


8014037 


6866 


609 


7846173 


7126 


634 


8020893 


6844 


610 


7853298 


7114 


636 


8027737 


6834 


611 


7860412 


7102 


636 


8034671 


6823 


612 


7867514 


7091 


637 


8041394 


6813 


613 


7874605 


7079 


638 


8048307 


6802 


614 


7881684 


7067 


639 


8056009 


6791 


615 


7888761 


7056 


640 


8061800 


6780 


616 


7896807 


7046 


641 


8068580 


6770 


617 


7902852 


7033 


642 


8076350 


6760 


618 


7909886 


7021 


643 


8082110 


6749 


619 


7916906 


7011 


644 


8088869 


6738 


620 


7923917 


6999 


645 


8096697 


6728 


621 


7930916 


6988 


646 


8102326 


6718 


622 


7937904 


6976 


647 


8109043 


6707 


623 


7944880 


6966 


648 


8116760 


6697 


624 


7951846 


6964 


649 


8122447 


6687 



y Google 



GSMEBAL TABLE OF LOGABITHMS. 



733 



No. 


Uaotiaa. 


. Diff. 


No. 


MMtiaa. 


Diffi 


650 


8129134 


6676 


675 


8293038 


6429 


651 


8135810 


6666 


676 


8299467 


6420 


652 


8142476 


6656 


677 


8306887 


6410 


653 


8149132 


6645 


678 


8312297 


6401 


654 


6156777 


6636 


679 


8318698 


6391 


655 


8162413 


6626 


680 


8326089 


6383 


656 


8169038 


6616 


681 


8331471 


6373 


667 


8175654 


6605 


682 


8337844 


6363 


658 


8182259 


6695 


683 


8344207 


6364 


659 


8188864 


6585 


684 


8360661 


6345 


660 


8196439 


6676 


686 


8366906 


6335 


661 


8202015 


6565 


686 


8363241 


6326 


663 


8208680 


6566 


687 


8369567 


6317 


663 


8216136 


6546 


688 


8375884 


6308 


664 


8221681 


6535 


689 


8382192 


6299 


665 


8228216 


6526 


690 


8388491 


6389 


666 


8234742 


6616 


691 


8394780 


6281 


667 


8241258 


6507 


602 


8401061 


6271 


668 


8247765 


6496 


693 


8407332 


6263 


669 


8264261 


6487 


694 


8413695 


6253 


670 


8260748 


6477 


695 


8419848 


6244 


671 


8267226 


6468 


696 


8426093 


6236 


672 


8273693 


6458 


697 


8432328 


6226 


673 


8280151 


6448 


698 


8438654 


6218 


674 


8286599 


6439 


699 


8444773 


6208 
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OENEBAL TABLE OF L00ARITHH8. 



No. 


ManlamL 


Diff. 


No. 


Mantioa. 


Diff. 


700 


8450980 


6200 


725 


8603380 


6986 


701 


8467180 


6191 


726 


8609366 


6978 


702 


8463371 


6182 


727 


8615344 


6970 


703 


8469553 


6174 


728 


8621314 


6961 


704 


8475727 


6164 


729 


8627275 


6964 


705 


8481891 


6166 


730 


8633229 


5946 


706 


8488047 


6147 


731 


8639174 


6937 


707 


8494194 


6139 


732 


8646111 


6929 


708 


85003S3 


6129 


733 


8651040 


6921 


709 


8506462 


6121 


734 


8656961 


5912 


710 


8612683 


6113 


736 


8662873 


6906 


711 


8518696 


6104 


736 


8668778 


5897 


712 


8624800 


6096 


737 


8674676 


6889 


713 


8630H96 


6087 


738 


8680664 


5880 


714 


8636982 


6078 


739 


8686444 


6873 


716 


8643060 


6070 


740 


8692317 


6866 


716 


8549130 


6062 


74 


8698182 


6867 


717 


8555192 


6052 


742 


8704039 


6849 


718 


8661244 


6045 


743 


8709888 


5841 


719 


8667289 


6036 


744 


8716729 


6834 


720 


8673326 


6028 


746 


8721563 


5826 


721 


8679363 


6019 


746 


8727388 


6818 


722 


8685372 


6011 


747 


8733206 


5810 


723 


8591383 


6003 


748 


8739016 


6802 


724 


8697386 


6994 


749 


8744818 


6796 
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OBNERAI. TABLE OF LOGARITHMS. 



8ft 



No.' 




Dift 


No. 


W^n^yift 


DiS 


750 


8760613 


5786 


775 


8893017 


6600 


751 


8766399 


6779 


776 


8898617 


6693 


752 


8762178 


6772 


777 


8904210 


5686 


763 


8767950 


6763 


778 


8909796 


6579 


764 


8773713 


6767 


779 


8916376 


6671 


765 


8779470 


5748 


780 


8920946 


6564 


766 


8785218 


6741 


781 


8926510 


6558 


767 


8790969 


6733 


782 


8932068 


5560 


758 


8796692 


5726 


783 


8937618 


6643 


769 


8802418 


5718 


784 


8943161 


5536 


760 


8808136 


6711 


786 


8948697 


5628 


761 


8813847 


5703 


786 


8954225 


5622 


762 


8819650 


5695 


787 


8959747 


6515 


763 


8826246 


5689 


788 


8965262 


5508 


764 


8830934 


6680 


789 


8970770 


6501 


766 


8836614 


5674 


790 


8976271 


6494 


766 


8842288 


6666 


791 


8981765 


6487 


767 


8847964 


6658 


792 


8987252 


6480 


768 


8863612 


5661 


793 


8992732 


6473 


769 


8869263 


5644 


794 


8998205 


5466 


770 


8864907 


5637 


795 


9003671 


5460 


771 


8870644 


5629 


796 


9009131 


6462 


772 


8876173 


5622 


797 


9014583 


6446 


773 


8881796 


6616 


798 


9020029 


5439 


774 


8887410 


6607 


799 


9025468 


6432 
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GENERAL TABLE OF LOGARITHMS. 



Ko. 




Di£ 


No. 


Maotisaa. 


BiS 


800 


9030900 


6426 


826 


9164639 


6261 


801 


9036325 


6419 


826 


9169800 


6255 


802 


9041744 


5411 


827 


9175056 


6248 


803 


9047166 


5406 


828 


9180303 


6242 


804 


9062560 


5399 


829 


9186546 


5236 


806 


9067959 


6391 


830 


9190781 


5229 


806 


9068350 


6385 


831 


9196010 


6223 


807 


9068735 


5379 


832 


9201233 


6217 


808 


9074114 


5371 


833 


9206450 


5211 


809 


9079485 


5365 


834 


9211661 


5204 


810 


9084850 


6359 


835 


9216865 


5198 


811 


9090209 


6851 


836 


9222063 


6193 


812 


9095660 


5346 


837 


9227256 


5185 


813 


9100905 


5339 


838 


9232440 


5180 


8U 


9106244 


5333 


839 


9237620 


5173 


815 


9111676 


5326 


840 


9242793 


6167 


816 


9116902 


5319 


841 


9247960 


6161 


817 


9122221 


5312 


842 


9263121 


5155 


818 


9127633 


5306 


843 


9258276 


5148 


819 


9132839 


6300 


£44 


9263424 


6143 


820 


9138139 


5293 


846 


9268567 


6137 


821 


9143432 


5286 


846 


9273704 


6130 


822 


9148718 


6280 


847 


9278834 


6125 


823 


9163998 


5274 


848 


9283959 


5118 


824 


9169272 


6267' 


849 


9289077 


6112 
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8T 



No.. 




Diff. 


No. 


MantiHik 


Diff. 


850 


9294189 


6107 


875 


9420081 


4960 


8fil 


9299296 


6100 


876 


9426041 


4966 


862 


9304396 


5094 


877 


9429996 


4949 


863 


9309490 


5089 


878 


9434945 


4944 


854 


9314579 


5082 


879 


9439889 


4938 


855 


9319661 


5077 


880 


9444827 


4932 


856 


9324738 


5070 


881 


9449769 


4927 


857 


9329808 


6066 


882 


9464686 


4921 


858 


9334873 


6059 


883 


9469607 


4916 


859 


9339932 


5053 


884 


9464523 


4910 


860 


9344985 


6047 


885 


9469433 


4904 


861 


9350032 


6041 


886 


9474337 


4899 


862 


9365073 


6035 


887 


9479236 


4894 


863 


9360108 


6029 


888 


9484130 


4888 


864 


9365137 


6024 


88» 


9489018 


4882 


865 


9370161 


5018 


890 


9493900 


4877 


866 


9376179 


6012 


891 


9498777 


4872 


867 


9380191 


6006 


892 


9503649 


4866 


868 


9385197 


5001 


893 


9608616 


4860 


869 


9390198 


4995 


894 


9513376 


4865 


870 


9395193 


4989 


895 


9518230 


4850 


871 


9400182 


4983 


896 


9623080 


4844 


872 


9405165 


4977 


897 


9627924 


4839 


873 


9410142 


4972 


898 


9632763 


4834 


874 


9415114 


4967 


899 


9637697 


4828 
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GENERAL TABLE OF LOOAHITHHS. 



Ko. 


Mutiaa. 


Diff, 


Na 


llutina. 


Di£ 


900 


9542425 


4823 


925 


9661417 


4693 


901 


9547248 


4817 


926 


9666110 


4687 


902 


9552065 


4813 


927 


9670797 


4683 


903 


9556878 


4806 


928 


9675480 


4677 


904 


9561684 


4802 


929 


9680157 


4672 


905 


9566486 


4796 


930 


9684829 


4668 


906 


9571282 


4791 


931 


9689497 


4662 


907 


9576073 


4785 


932 


9694159 


4657 


908 


9580858 


4781 


933 


9698816 


4653 


909 


9585639 


4775 


934 


9703469 


4647 


910 


9590414 


4770 


935 


9708116 


4642 


911 


9595184 


4764 


936 


9712768 


4638 


912 


9599948 


4760 


937 


9717396 


4632 


913 


9604708 


4754 


938 


9722028 


462S 


914 


9609462 


4749 


939 


9726656 


4623 


915 


9614211 


4744 


940 


9731279 


4617 


916 


9618955 


4738 


941 


9735896 


4613 


917 


9623693 


4734 


942 


9740509 


4608 


918 


9628427 


4728 


943 


9745117 


4603 


919 


9633155 


4723 


944 


9749720 


4598 


920 


9637878 


4718 


945 


9754318 


4693 


9;:i 


9642596 


4713 


946 


9768911 


4689 


922 


9647309 


4708 


947 


9763500 


4583 


923 


9652017 


4703 


948 


9768083 


4579 


924 


9656720 


4697 


949 


9772662 


4574 
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89 



No. 


Mantissa. 


Diff. 


No. 


Mantissa. 


Diff. 


950 


9777236 


4569 


975 


9890046 


4452 


951 


9781806 


4564 


976 


9894498 


4448 


952 


9786369 


4560 


977 


9898946 


4443 


:95S 


9790929 


4566 


978 


9903389 


4438 


954 


9795484 


4660 


979 


9907827 


4434' 


955 


9800034 


4545 


980 


9912261 


4429 


956 


9804579 


4540 


981 


9916690 


4425 


957 


9809119 


4636 


982 


.9921115 


4420 


958 


9813655 


4531 


983 


9925535 


4416 


959 


9818186 


4526 


984 


9929951 


4411 


960 


9822712 


4522 


986 


9934362 


4407 


961 


9827234 


4517 


986 


9938769 


4403 


962 


9831751 


4512 


987 


9943172 


4397 


963 


9836263 


4607 


988 


9947569 


4394 


964 


9840770 


4503 


989 


9951963 


4389 


965 


9845273 


4498 


990 


9966352 


4386 


966 


9849771 


4494 


991 


9960737 


4380 


967 


9854265 


4489 


992 


9966117 


4376 


968 


9858764 


4484 


993 


9969492 


4372 


969 


9863238 


4479 


994 


9973864 


4367 


970 


9867717 


4476 


995 


9978231 


4362 


971 


9872192 


4471 


996 


9982593 


4359 


972 


9876663 


4466 


997 


9986962 


4353 


973 


9881128 


4462 


998 


9991305 


4350 


974 


9885590 


4456 


999 


9995655 


4345 
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COMPOUND INTEREST 
Airs 

ANNUITIES FOB TEBMS OF TEARS. 



Compound Interest is to be understood 
throughout the following Prohletioa 

It is also assumed that interest is receivable 
punctually at the end of each year^ and is itself 
instantly reinvested ia the cases in which a re- 
investment is spoken o£ Although the income 
derived from most properties is receivable oftener 
than once a-year, this advantage ia counter^ 
balanced by the ordinary delays in the receipts 
and reinvestments. 

It may be here observed, that the rate of in* 
teresi at which any particular property is valued, 
is the rate which the valuer considers it should, 
as capital, yield to the owner, having regard to 
the risks and the contingencies to which the 
income is liable, and also, on the other hand, to 
any incidental advantages which the possession 
of the property may afford. 

It has been thought deedrable in the following 
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INTEREST AKD ANNDITIES. 41 

rules and explanations to indicate the values of 
^1 under the particular circumstances, such 
values being those shown in published tables* 
The subsequent multiplication of these valuer, 
by the sums which are the subjects of the ex- 
amples, might sometimes have been more rapidly 
performed by logarithms. . 

Before considering the following problems, 
it is necessary to understand the signification of 
the characteristic of a logarithm, explained in 
the ** Practical Introduction'' at the commence^ 
ment of the book. 

In the case of most properties, uncertainty to 
a greater or less extent exists as to the precise 
net amounts derived, or estimated, as in the 
case of purchases, to be derivable from them ; 
aiCid the proper rate of interest is also generally 
a matter of opinion^ Therefore in finding the 
number cotresponding to a logarithm, produced 
by the following rules (such number being often 
that which in the case of annuities is commonly 
called the ^yeard' purchase'' of the annual in- 
come,) it is unnecessary in a large majority of 
practical questions to seek the number to a 
greater extent than three figures, as these wiU 
include one and sometimes two places of deci« 
mala In the examples of the following rules^ 
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with the exception of those relating to the 
amounts of annuities, such a logarithm is there- 
fore resolved into a number of only three figures, 
a coursewhich simplyrequires an inspection of the 
foregoing table of the logarithms of numbers. 
If it were desired to ascertain the number with 
further accuracy, it might be obtained to four or 
five figures by the methods hereinbefore set out, 
or by the inspection of an extensive table of 
logarithms, should there be one at hand. If 
more than three figures had been employed, the 
results of some of the examples would have been 
more exact, and the illustrations appended to 
tlie explanations of some of the rules would 
have shown their accuracy more precisely; it 
will be readily understood that in ordar to secure 
final results, correct to a unit^ when large sums 
are involved, it would be necessary in some of 
the problems to ascertain such numbers to four 
or five figures. The ultimate error, however, 
arising from the employment of only three 
figures in any case, bears a very insignificant 
proportion to the magnitude of the final result ; 
and this result, so obtained, is, for the reasons 
before stated, sufficiently accurate for almost 
every transaction, it being very much nearer to 
.the strict mathematical truth than is the result 
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ANNUITIES. 43 

which is likely to be realized in an actual deal- 
ing with the property concerned. 

It maybe mentioned that the legal and other 
costs, incidental to the several transactions in- 
stanced in the examples, are matters for addi** 
tional condderation. 
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AOXILIAST TABLE. 



Bate per 


Logaritbm 
of the 


Present value 
of £1 per 


■LogariHua 


cent, intereet 


amount <^£1 
in one year. 


annum in 


of said 


per annum. 


perpetuity; 
orfi«ehold. 


perpetuity. 


£ 




£ 




X 


-0010844 


400- 


^•6020600 


: ' 


•0021661 


200- 


2^3010300 


J : 


•0032461 


133-333 + 


21249387 


1 


•0043214 


100- 


2-0000000 


U 


•0063960 


80^ 


1-9030900 


1 


•0064660 


66-667 - 


1-8239087 


If 


■0076344 


67-143- 


1-7569620 


2 


-0086002 


60- 


1-6989700 


21 


•0096633 


44-444 + 


1-6478176 


-0107239 


40- 


1-6020600 


2J 


-0117818 


36-364- 


1-6606673 


3 


-0128372 


33-333 + 


1-6228787 


3-03030 + 


•0129660 


33- 


r6186139 


3126 


•0133640 


82- 


1-6061500 


3-22681 - 


•0137883 


31 • 


1-4913617 


H 


•0138901 


30-769 + 


1-4881166 


3-33333 + 


•0142404 


30- 


1-4771213 


3-44828- 


•0147233 


29- 


1-4623980 


3i 


•0149403 


28-671 + 


l-46$9320 


3-57143 - 


-0162400 


28- 


14471580 


3-70370 + 


•0167943 


27- 


1-4313638 


H 


-0169881 


26-667- 


1-4259687 


3-84616 + 


-0163904 


26- 


1-4149733 


4 


•0170333 


26- 


1-3979400 


4-16667- 


•0177288 


24- 


"^-3802112 


*i 


-0180761 


23-629 + 


1-3716111 


4.34783- 


-0184834 


23- 


r3617278 
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Bate per 
cent, interast 


LogMithm 

of the 

amount of £1 

in one yew. 


PnMotTalne 
of^eiper 


Logarithm 
of laid 


perMuiDm. 


Sfflf^ 


perpetuity. 


£ 




£ 




^i 


•0191163 


22222 + 


1-3467875 


4M5454- 


•0193052 


22- 


1-3424227 


H 


•0201640 


21-053- 


13233064 


4-76190 4- 


■0202034 


21^ 


1-3222193 


5 


•0211893 


20- 


1-3010300 


H 


•0222221 


19-048- 


1-2798407 


5 


•0232525 


18^182- 


1-2696373 


6| 


•0242804 


17-391 + 


1-2403322 


6 


•0253069 


16-667- 


1-2218487 


H 


•0273496 


15386- 


1-1870866 


7 


•0293838 


14-286- 


M649020 


H 


•0314086 


13-333 + 


11249387 


8 


•0334238 


12-5 


1 •0969100 


H 


•0354297 


] 1-766- 


1^0705811 


9 


•0374266 


11-111 + - 


1^0457676 


H 


•0394141 


10-526 + 


1-0222764 


l6 


•0413927 


10- 


1-0000000 


11 


•0453230 


9-091- 


•9586073 


12 . 


•0492180 


8-333 + 


•9208188 


13 


•0530784 


7-692 + 


•8860566 


14 


•0569049 


7-143- 


•8538720 


Id 


•0606978 


6-667- 


•8239087 


16 


•0644680 


6-26 


•7968800 


17 


•0681869 


6-882 + 


•7695511 


18 


•0718820 


6-666- 


•7447275 


19 


•0765470 


6-263 + 


-7212464 


20 


•0791812 


6- 


-6989700 
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COMPOUND INTEEEST. 



Problem 1. — To find the amount of a given 
fiium in any number of yeam 

Multiply the logarithm of the amount of £1 
in one year at the stated rate of interest (Auxi- 
liary Table) by the number of years ; the natural 
number corresponding to the product will be the 
amount of ^1 in the time. Multiply the given 
sum by this amount ; the product will be the 
amount required. 

Example 1. — To what sum would J?140 
amount in 9 years at 4 per cent interest ? 

.0170333 
9 



.1632997-1.42 



£U0 X 1.42 = J?199. Answer. 

Ex. 2.— The amount of ^£^500 in 9 years 
at 8 per cent = i?600 x 2 = d£»1000. 
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Ex. 3.— The amount of ^£^940 in 30 years at 
4i per cent = ^£"940 x 3.49 = ^£"3280. 

Let the rate of interest in Ex. 1, viz.^ 4 per 
cent., be taken for the sake of explanation. The 
amount of ^1 in one year is ^1, with the addi** 
tion of one year's interest upon it; together^l.04i 
The amount of <£! in two years is therefore. 
^1.04 with the addition of the interest upon 
this during the second year. This amount will 
therefore be ascertained by multiplying ^1.04 
by 1.04;^ consequently the amount of ^1 in 
two years is the square or second power of its 
amount in one year, viz., <£1.08 1 6. The amount 
of £1 in three years is therefore jei.0816, with 
the addition of the interest upon this during 
the third year. This amount will therefore be 
ascertained by multiplying ,f 1.0816 by 1.04; 
consequently the amount of ^1 in three years 
is the cube or third power of its amount in one 
year, viz., ^1.124864. And so on for every 
succeeding year. Therefore the amount oi £1 
in any given number of years is the amount of 
£1 in one year raised to a power of which the 
index is the same as the number of years ; or if 

* It ia eyident that the multiplying by 1*04 is an operation 
which embraces the calculation of one 'yearns interest and 
the addition of the principal. 
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the operation is to be performed by logarithms 
(and otherwifie it would be most laborious) the 
method will, as may be gathered from the 
<^ Practical Introduction,'' be to multiply the 
logarithm of the amount of £1 in one year by 
the number of years, the product being the lo- 
garithm of the power, i.e., the amount required. 

Pboblem 2. — ^To .find the present value of a 
sum due at the end of any number of years, 

Find (as in Prob. 1) the amount of .£^1 in the 
time, thus : — Multiply the log; of the amount 
of ^1 in one year at the stated rate of interest 
(Auxiliary Table) by the number of years ; the 
natural number corresponding to the product 
will be the amount of <f 1 in the tima Divide the 
given sum by this amount ; the quotient will be 
the present value required (A). This division 
might be performed by subtracting the respec* 
tive logurithms (B). 

The present value of ^1 due at the end of 
any number of years might be similarly ascer- 
tained. Then by multiplying the given sum by 
such present value, the result obtained will be 
the same as before (C). 

Ex. 4. — ^What is the present valueat 3^ percent 
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of ^1200 receivable at the end of 30 
years? 

Or: — ^A property is valued as freehold at 
«fl2(K). It is outstanding upon a beneficial* 
lease for 30 years. Upon a sale of the in- 
terest of the reversioner, what sum should he 
obtain in order that he may, if he invest it at 
3^ per cent, provide himself at the end of the 
30 years with the fee simple value of the pro- 
perty, viz., <f 1200 ? (In this case an additional 
sum should be obtained in respect of the pre- 
sent value of any rent receivable by the re- 
versioner during the continuance of the lease ; 
it may be ascertained by the rule for Frob. 12.) 

(A) -0138901 

.30 



•4167030 = 2-61 



2-61) 1200 (^460 Ans. 
1044 

16600 

* A lease of property is said to be beneficial when it is 
granted at a rent less than the actual annual value, compen- 
sation being made by the payment by the lessee (at the time 
of taking the lease) of a sum of money called a premium oi: 
fine calculated as in Problems 12, 16, &c, 
D 
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(B) -0138901 

30 



•4167030 
Log. 1200 = 30791812 



2-6624782 » £460 as before. 



(0) -0138901 

30 



•4167030 
Log. 1 = -0000000 



1 -£832970 « -363 



^1200 X -383 = -^460 as before. 

Ex. 5. — ^The present vahie at 7 per cent of 
^^2100 due in 15 years = cW60. 

Ex. 6. — ^Tbe present value at 4| per cent of 
je700 due in ] 8 years = -^31 7, 

Tbe present value is the mnk lyhich will 
amount in the time at the stated rate of interest 
to the sum named (Prob. 1). Hence dividing 
the sum named by the amount of £1 will give 
the present value of the sum named. 

Pros. 3. To find the number of years in 
which a given sum will amount to any other sum.' 
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Und from the table of logs, the log, of the 
ttated amount and the log. of the given sum, and 
subtract the latter from the former ; the remainr 
der will be the log. of the amount of £1 in the 
time. Divide this remainder bj the log. of the 
amount of ^1 in one year (Aux. Table) ; the 
quotient will be the number of years required. 

Ex. 7. — In howmany years will <£ 2000 double 
itself at 5 per cent interest ? 

Log. 4000 = 3-6020600 
Log. 2000 = 8-3010300 

•0211893) -3010300(14 
211893 



891370 
Ana. In rather more than fourteen years. 

Ex. 8.— The time required for «e769 to 
amount to <f 2360 at Si per cent = 83 years. 

Ex. 9.— The time required for 0^4000 to 
amount to cie6000 at 7 per cent = 6 years. 

The sublaraetion of logarithms in this rule is 
tantamount to dividing the stated amount by 
the given sum, the quotient of which is evideiitly 
the amount of <f 1 ; so that the entire rule is the 
inverse of thi^^ for Frob. 1. 
D 2 
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$2 COMPOUND INTEREST. 

PHOB. 4. To find the rate of interest at which 
a given sum accumulates in a certain number of 
years to a stated amount 

Find from the table of logs, the log. of the 
stated amount and the log. of the given sunu 
Subtract the latter from the former, and divide 
the remainder by the number of years. Refer 
to the Aux. Table, and find in the column of the 
logs, of the amount of £1 such log. as is nearest 
to the quotient produced as above ; the corres- 
ponding rate of interest (in the preceding column) 
will be for almost all purposes a sufficiently near 
approximation to the actual rate. (If greater 
accuracy be required, the precise rate of 
interest can be obtained by ascertaining the 
natural number corresponding to the quotient 
above produced. Then subtract £1 from such 
natural number, and multiply the remainder by 
100; the product will be the rate per cent, 
interest.) 

Ex. 10.— The sum of -^300 invested 12 years 
since is found to have amounted to ^639 ; what 
rate of interest has been realized ? 

Or : — ^A person has purchased for <f 300 a per- 
petual rent-charge to be entered upon at the ex- 
piration of 12 years, and the value of which if in 
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possession he estimates to be ^639. At what 
rate of interest may he consider he has invested 
his money ? 

Log. 639 = 2-80S5009 

Log. 800 = 2-4771213 



12) -3283796 



•0273649 
Ans, About 6^ per cent 

Ex. 11.— The rate of interest at which .£1000 
will in 21 years amoxmt to .£2280 = 4 per cent. 



Ex. 12.— The rate of interest at which d£^260 
will in 6 years amount to <£349 = 5 per cent. 

This rule admits of the same explanation as 
that for Prob. 3. 
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AMOUNTS. 

Fbor 5. To find the amonnt of a given sum 
per annum in any number of years. 

Divide the interest which £1 woidd produce 
in the given time by the annual interest of £1 ; 
the quotient will be the amount of an annuity 
of £1. Multiply the given annual sum by this 
amount ; the product will be the amount re- 
quired. (The above-mentioned interest pro- 
duced by £1 in the given time is the remaindei^ 
left upon the subtraction of £1 from the 
amount of £1 ascertained as in Frob. 1.) 

Ex. 13. — ^To what sum will an annuity of £90^ 

accumulate in 22 years at 5 per cent interest ? 

•0211893 
22 



0423786 
423786 



•4661646 = 2-925 
1- 



•05) 1-925 
38-5 



<f 90 X 38-5 » <f 3465 Ana. 
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• Ex. 14.— ^llie iamount of an annuity of 0^260 lA 
S6 yeatB at 3^ per cent. « ^^"250 x 40 »= ^10,000. 

Ex. 1 5.— The amount of an annuity of ^^2000 
in 7 years at 8 per cent = £2000 x 8-92 ^ 
v^l7,840. 

The abov^-mentioned interest produced by 
£1 in the time actually consists of the receipts 
by way of annual interest on the £1, and of thift 
interest produced by them ; in other words, it is 
the amount of an annuity equal to the annual 
interest of £1. Therefore^ As an annuity con- 
sisting of the annual interest of £1 : the sum 
to which it will amount (viz., the interest pny- 
duced by £1 in the time) t : an annuity of «£^1 t 
the amount of such last-named annuity. Theiie^ 
iFore the interest produced by ^1 in the time, 
divided by the annual interest of ^1, will give 
the amount of an annuity of £h* 

If a table of the amounts (at any given ratd 
of interest) of £1 in 1, 2, 3, &c., years respec- 
tively be calculated (Prob. 1), it would be easy 
to construct thence a borrespondibg Table of tJt^ 
^viouwts of an Annuity of £1. Thus in the 
case of an antiuity of £1 of Which only om 
year's income remains to be received (at th^ 

* Adapted from the i^saBoning in Mr. Milne's Tretttise. ' 
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Ji9 AMOUNTS OF ANNUITIES. 

end of the year) the amount will be £1 only. 
In the case of the annuity of ^1 continuing 
for two years, there is an additional yearns in- 
come producing interest during one year of the 
term; therefore the amount of such annuity 
will be shown by the addition of the amount of 
o^l in one year (appearing in the first-men- 
tioned table) to the amount of the last«named 
annuity. In the case of the annuity of J^l 
continuing for three years, there is again an ad- 
ditional year's income producing interest during 
two years of the term ; therefore the amount 
pf such annuity will be shown by the addition 
of the amount of £1 in two years to the amount 
pf the last-named annuity: and so on. It is 
obvious that the amount of an annuity of £1 
must be the sum total of the amounts of all 
the pounds received, in the periods between 
their respective receipts and the expiration of 
the annuity. 

Fbob. 6. To find what sum per annum will in 
a given number of years amount to a stated sum, 

Multiply the stated sum by the interest of 
£1 in one year. Divide the product by the 
jjiterest of ^1 in the given time ; the quotient 
will be the annuity required, (The interest of 
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£1 in the given time is the remainder left upon 
the subtraction of £1 from its amount ascer- 
tained as in Prob. 1.) 

Ex. 16. — What sum must be annually invested 
in order to amount at the expiration of 16j- 
years to d^SOOO, the interest obtained being 3^ 
per cent. ? 

0149403 
16i 



2390448 
0074702 


= 1-764 
!• 




•2465160 ' 


6000 
•036 


, 


•764) 


176-000 (^229 Am. 
1528 




2220 
1628 



6920 

Ex. 17. — ^The sum which must be annually 
invested at 10 per cent, to provide in 21 years 
^6400 = £\QQ. 

Ex. 18. — ^The sum which must be annually 
invested at 4^ per cent, to provide in 16 years 
£20,000 = ^980. 

This rule is a partial inversion of that for 
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68 AMOITNTS O^ ANNUITIES. 

Ph)b. 5, as may be seen from thd respective 
detailed examples. It is equitialent to dividitt^ 
the stated sum by the amount of ^ annuity 
of £1^ 

The quotient resttlting from the ditxsion of 
the interest of £1 in one year by the interest 
of £1 in the time would be the anmial ainhr 
vagfuvd to be accumulated at compound in- 
terest, in order to provide £i at the end of any 
number of years. 

Pkob. 7. To find the number of years which 
must elapse before a given annuity will amount 
to a stated sum. 

Divide the stated sum by the annuity ; the 
quotient will be the amount of an annuity of 
£1. Multiply this by the interest of £1 in one 
year, the product will be the interest of £1 in 
the given time. This augmented by £1, will 
be the amount of £1 in the given time, from 
which the number of years may be ascertained 
by finding (as in Prob. 3) the log. of such 
amount, and dividing this log. by the log. Of 
the amount of £1 in one year (Aux. Table) \ the 
quotient will be the number of years required. 

Ex. 19. — In how many years will an annual 
saving of «£50, if invested at the end of each 
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year at 2f per cent interest^ amoutit to JSIOOO? 
60) 1000 

20 
•0275 

•56 •0117818)1903317(16 yrs. Ana. 

1- 117818 



1-56 = -1903317 • 725137 



Ex. 20. — The time in which an annuity of 
dglOOO will amount at 9 percent to £7523 = 
6 years. 

Ex. 21. — ^The time in which an annuity of 
£750 will amount at 4i per cent, to £16,000 = 
14 years and 7 months. 

This rule is the inverse of that for Prob. 6^ 
as may be seen from the respective detailed 
examples. 

Pbob. 8. To find the rate of interest at whicK 
a given annuity will accumulate in a certain 
number of years to a stated amount 

Divide the stated amount by the given an- 
nuity, the quotient will be the amount of an' 
annuity of £1. The rate of interest may be 
approximated by making experiments from the 
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60 PERPETUAL ANNUITIES— 

Aux. Table, to ascertain at which of the rates of 
interest there set out the above amount of aa 
annuity of £1 will bj Prob. 5 be the most 
nearly arrived at. 

Ex« 22. — ^Tbe rate of interest at which an an- 
nuity of dg200 will in 1 4 years amoxmt to £4200 
is 6 per cent. 



PBESENT VALUES. 
L Pe7^6<tta2 ATi/nuities. 
1. iMlffEDlATE. Freehold estates in possessioiL 

Fbob. 9. To find the present value of a given 
perpetual annuity. 

Divide 100 by the rate per cent interest 
which it is assumed the property should yield ; 
the quotient will be the value of an annuity of 
£ly or the "years' purchase" for any other 
annuity. Therefore, multiply the given annuity 
by such years' purchase ; the product will be the 
present value required. 

(The value of an annuity of £1 may, how- 
ever, be ascertained by an inspection of the 
t)hird column of the Aux. Table with reference 
to any of the rates of interest there set out.) 
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Ex. 23. — What is the present value at 4 per 
cent, interest of a perpetual annuity of £3400^ 
or of a freehold estate producing annually that 
amount? 
4)100 

25 de3400 X 25 = ^686,000. Ana. 

25 years' purchase appears in the third column 
of the Aux. Table. 

Ex. 24. — ^The present value at 6J per cent 
interest of a perpetual annuity of £18,000 = 
£327,273. 

Ex. 25. — ^The present value at 10 per cent 
interest of a perpetual annuity of £789 = 
£7890. 

The present value of such an annuity is the 
sum of money which, if invested at the specified 
rate of interest, will produce an annual income 
equal to the annuity. Thus £85,000 (Ex. 23), 
if invested at 4 per cent, interest, will produce 
£3400 per annum. 

By obvious inversions of the above rule we 
may ascertain the perpetual annuity which 
any present sum will purchase, and the rate 
x>f interest by which any such purchase is cal* 
culated. 
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62 PERPETUAL ANNUITIES — 

2. Pebpettjaii Annuities Defebred. — 
Freehold Estates in Reversion, &c. 

Pbob. 10. To find the present value of a given 
perpetual annuity which is deferred for a certain 
number of yeare^ 

Multiply the log. of the amount of £1 in one 
year at the stated rate of interest (Aux. Table) 
by the number of years for which the annuity 
18 deferred. Subtract the product from the log, 
<^ the value of £1 per annum in perpetuity 
(Aux. Table). The natural number correspond- 
ing to the remainder will be the present value 
of a perpetual annuity of ^1 (deferred as in 
the question), or the years' purchase far any 
other annuity; therefore multiply the given 
annuity by it, and the product will be the pre- 
sent value required. 

Ex« 26. — ^What is the present value at 3^ per 
cent, interest of a peipetual annuiiiy of jE'IOOO 
to be entered upon at the expiration of 25 
years? 

Or : — ^What is the present value at 3^ per 
cent, interest of the reversion q£ a freehold pro* 
perty producing «i^lOOO per annum, but outr 
standing upon a beneficial lease, of which 25 
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years are uaexpired ? [Id this ease an addition 

must be made (strictly by Prob. 12) for thepre^ 

sent value of aay rent which will be receivable 

by the purchaser during the continuance of the 

lease.] 

-0142404 

25 



•8560100 
Log. SO = 1-4771213 



11211113 = 13-2 



•eiOOO X 18-2 y.p.=c: jei3,200 J.7W. 

Ex. 27. — The present value at 8 per cent in- 
terest of a perpetual annuity of £4460 deferred 
6 years = ^64450 x 788 = de36,066. 

Ex. 28. — ^The present value at 10 per cent, in- 
terest of a perpetual annuity of Jg800 deferred 
14| years » dSSOO x 2-51 = ^£758: 

The present value of such a reversion is the 
sum which if invested at the particular rate of 
interest will by the end of the time named 
have amounted to the then value of the per- 
petual annuity which will be entered upon ; and 
it is therefore to be obtained by discounting 
the latter value. Hence the above rule is an 
application of Prob. 2 (B) to the value of a per- 
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64 PERPETUAL ANNUITIES, DEFEBBED. 

petnal annuity of £1 (Prob. 9). The perpetuity 
of £1000 per annum (Ex. 26) if calculated at 
3i per cent will be worth £30,000; and 
^13,200 will, by Prob. 1, amount, in 25 years, 
to £13,200 X 2*27 = about £30,000. 

Pbob. U. To find the rate of interest by 
which the calculation of the present value of a 
given deferred perpetual annuity results in a 
stated sum. 

From the log. of the stated sum subtract the 
log. of the annuity ; the remainder will be the 
log. of the years' purchase. The rate of interest 
may be approximated by making experiments 
from the Aux. Table to ascertain which of the 
rates of interest there set out will, by Prob. 10, 
produce a '' remainder'' (as there mentioned), 
the nearest to the above remainder. 

Ex. 29. The treaty for the sale of a perpetual 
annuity of £800 to be entered upon at the ex- 
piration of 1 2 years having resulted in the price 
of ^2500 being agreed upon, what is the rate 
of interest ? 

Log. 2500 = 3-3979400 

Log. 800 = 2-9030900 

'4948500 
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It wi]l be found byezperimenta that 10 pet cent, 
is the rate in the Auxiliary Table which will pro- 
duce a remainder nearest to the above. 



IL — TmypoTwry Annuitiea. 

1. — Immediate. Estates on beneficial leases^ 
building leases, &c. 

Frob. 12. — ^To find thepresentvalueat a stated 
rate of interest of a given annuity continuing 
for a certain number of years firom the present 
time. 

Find the present value of the reverdon to a 
perpetual annuity of £1, if deferred for the 
number of years mentioned, thus (Prob. 10) : — 
Multiply the log. of the amount of £1 in one 
year at the stated rate of interest (Aux. Table) 
by the number of years, and subtract the pro- 
duct from the log. of the present value of a per- 
petual annuity of £1 in possession (Aux. Table); 
the natural number corresponding to the re- 
mainder will be the present value of the said 
reversion. Deduct this present value from that 
of a perpetual annuity of £1 in possession (Aux. 
Table), and the remainder will be the present 
value of an annuity of £1 continuing for the 
stated number of years, or the '* years' pur- 
s 
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ohwb** kft kty dth«f fttiiittitf ; tlienrfSmi ttiQltqdy 
th« giv^ii ftntidty ly it, and i^d product ^tiU 
be the preflent valiid JreqtilML 

Ex. 30. — What is the present value at 5^ per 
cent of an annuity of £300 to be now entered 
XLpbh, d^d to ^ntitiue 81 yearti f 

Or : — ^What premium or Aaa sbotild te pUd 
for the grant of a beneficial lease for 31 years 
(or for the purchase of a beneficial lease of which 
Si years are unexpired) of property producing a 
net annual income, after deducting the rent pay- 
able under the lease, of £300^ interest being 
calculated at 6^ per cent? 
-0232525 
31 



^20827* 
1-2596378 

•5388098 = 3-46 
18182 



1472 
£4416 Am. 



Bz. 81.<^Th0 {»eflte« taltte M 9 p«r mit. of «a 
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aAnui%]rof £1700 for 8^ y«atoi *= £1700 x 6^1 « 
«ei0,6£74 

Ex. 82i«-->Th€! praient r^m «4 44 per oenti of 
Ml temuity of £740 for 13 jfeaia =« £740 m 0«8 

- ie7i6a 

If the presenl TalUe of a perpfetual annuity 
of £li deferred f^ir a eertaili nUmber of yeahi 
(ProU lOX be decocted fiiom tiw preMnt value 
of a perpetual tauauitj <»f £1 enjoyed from tfao 
pr^seht time (Pioh 9), th^ remainder will to the 
preteat value of an amiutty of ^1 for the iidof 
mediate peiiod^-^^^ of aki annuity of £1 iuunev 
diskteljr entered updti, and continiuiig fo^ tke 
etated number of jeaiiil H^ce the rale ia 
d4duoed froBA the hilet foi? tile Croblema atoovm 
mentioned* 

If a tabl4 of thd piresent value% at any gived 
rate of inteioat, (if ^1 duo M the ekid of 1^2,6^ 
&C. years, be calculated (Prob. 2), it would be 
oaey totxmstruct ihenoe a doAredponding Ax&b (/ 
ihe prtBent vdhM o/a^winUii^of £1. Thus 
the present valw of an annuity of ^1, (>f which 
only one year's inodmd reuuiinB Id be reodved^ 
is evidently the present value (appearing in the 
first metitioaed tabl^) of £1, doe at the end of 
nne year. By addiiig to this thi {msent value 
e2 
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68 TEMPORARY ANNUITIES, — 

of £\, due at the end of two years, we evidently 
obtain the present value of an annuity of £\ 
continuing for two years. By adding to this the 
present value of £\, due at the end of three 
years, we evidently obtain the present value of 
an annuity of <f 1 continuing for three years^ 
And so on. It is obvious that the present value 
of an annuity of £\ must be the sum total of the 
present values of J^l, due at tlie end of each suc- 
cessive year for which the annuity is receivable^ 

The price computed by the rule for Prob. 12, 
as the present value of the annuity, is a sum 
which, if invested at the stated rate of interest^ 
would, at the expiration of the time, be equal in 
amount (Prob. 1) to the sum to which the an- 
nuity itself would, if similarly invested year by 
year, have accumulated in the same time 
(Prob. 5). Thus (Ex. 30) ,se4416 x 6-26 = 
about je2S,228, and «eSOO x 77*4 = very nearly 
the same. 

Again. If out of the annual income the pur- 
chaser only take the stated rate of interest upon 
his purchase money, and invest the remaining 
income year by year, the latter will at the ex- 
piration of the time amount (Prob. 5) to a sum 
equal to the price he paid, provided he e£fect 
«uch re-investment at the rate of interest 
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udopted in the calculation of the price. Thus 
(Ex. SO) 5^ per cent, interest upon JE4416 =» 
,£2i3 ; and the remaining income, £57, will 
amount in 31 years to £57 x T?'* = very 
nearly £4416. 

But it frequently happens that the surplus 
income comnot be re-vifivested at bo high a rate 
of iQterest as that at which the price of the 
annuity has been calculated. In this case 
the purchaser must content himself with using 
a less rate of interest upon his purchase money 
if he wish to replace the latter by the end of the 
•time. To ascertain what is the rate of interest 
which may be thus realizedyhe can find by 
Prob. 6 how much of the income must be 
annually devoted to investment for replacing the 
.capital ; the remaining income will be available 
interest. The rate per cent, interest which this 
remaining income is to the purchase money 
may of coiftse be ascertained by multiplying it 
'by 100, and dividing the product by the pur- 
chase money ; the quotient will be the rate per 
cent, interest realized. 

Prob. 13. — ^To find the sum of money which 
should be given for the purchase of an annuity 
for a certain number of years in order that the 
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fKirehaaet mtff be abit jetaij io sf ml lihnsiettf ef 
ft itated rate of iBteiest iipos \h^ puicbfti^ 
moa^y, an^alaatebave bk Mpitftl replaeed ftt tbe 
fxpirftiion of the time by aimtial kiyevtmeiits ef 
the surplus income at some other rate of intevesl. 

I^ value of am amiuitj of J^\ undev Mich 
ciiaumstaneefl^ or Ibe ^yeani' pnrchaMi'* for mskj 
other aoiMii^y will bo the quotient ptocKioed by 
ihe foUowiag meaaa ^«^ 

Dividend >p— 100 limeotho unomit (ProK S) 
^ £1 p«p aiiiiimi in the tntno i^ tho imposft- 
ment lato of interest. 

Bhriso^ .''-^-'lOO^ added to the product of the 
fivailable rate per cc«it. interest wheix multiplied 
bgr the said amount of ^1 per annum. 

T}ierafero multiply the given annuity by sudb 
quotient, and the produot will be the sum vo- 
quiiwd.4^ 

*> AmfxaAag an tmmftj cf£i, as abore, — 

li^ f ^ t^ ifiM p»r owl, sQjkmiit, 4NM l»l»« fo^^ 

^^^ of thf purcfaase nioney. 
X<«i il be ^e amoimi of £1 p«r annum in the atate^ Usn 

at tha inToatmeni r||k» of |ii^f»rM!t- 
Let « be the sought price for the annuity of XI. 

100 •»- ii r 
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Ex. SS.T^A person wiahas to bid at an auotion 
for tha piffciw^Na of the nAMpired term of S9 
yeafs of the beneficial Iomq of a property proit 
ducing a net booDm (aftef deduction of the 
rent reserved in the lease) of £250. He is de- 
Quroua of receiving during the Qontinuanoo of 
the lease 7 por Qent« interest upon hia outlay in 
the purchaM, but ho will only be ablo to invoit 
^he mnphis incQDfto (lemaining after the dedu^ 
tion of fruch interest) at S per oent* for the rof 
placement of hia caj^taL at the expiration of tbo 
lease. To what extent may he bid for the 
pmnchaflo? 
By Prob. 5 (Ex. 13). Tbo m<mi of f^l m 
annum in i% y<9a;» at & por p^nt, is JSS8'g» 
so tbo dividend wiU be ^985Q« 
The divisor wili ba 
^39-5 H 7 ^ m'6 
Add WO- 



369-5)8850(10-4 
3695 



15500 



^250 X 10-* = ^2600 

Tb^ available int^f e^t e^ wed »» 7 pw c«t 
upon £%^ w &lfi% im wtrnm^ Xha is^wm* 
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72 TEMPORARY ANNUITIES, IMMEDIATE. 

ing income^ £68, if invested year by year at 5 
per cent., will amount (Prob. 6) at the expira- 
tion of 22 years to £6S x 38-5 =: about Jg2600, 
thus replacing the purchase-money. 

Ex. 34. — ^Tbe sum which diould be given for 
the purchase of an annuity of J^5600 for 14 
years, so that the purchaser may make 5 per 
cent, interest, and may replace his capital by 
means of investments at 3|- per cent in- 
terest = 0^5600 X 9-38 = <£^62,528. 

Prob. 14. — ^To find the annuity which any 
given sum will purchase, to continue for a stated 
number of years from the present tima 

Divide the given sum by the "years' pur- 
chase'' ascertained by Prob. 12 (or Prob. 13 if 
it should be assumed as the basis). The quo- 
tient will be the annuity required. 

The reason of this rule is evident 

PROR 16. — ^To find the rate of interest by 
which the calculation of the present value of an 
immediate annuity results in a stated sum. 

Divide the sum by the annuity ; the quotient 
will be the " years' purchase." The rate of in- 
terest may be approximated by making espen* 
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TEMPORARY ANNUITIES, DEFERRED. 73 

ments from the Auxiliary Table to ascertain 
which of the rates of interest there set out will, 
by Prob, 12, give a "years' purchase'' value (as 
there mentioned)^ the nearest to the quotient 
above produced, 

Ex. 36.— The sum of «ei3,960 was paid for 
the purchase of a beneficial lease for 14 years, 
of a property estimated to produce (after de- 
ducting the rent reserved in the lease) £1 500 
per annum ; therefore the rate of interest was 
6 per cent. 

2. — ^TEMPORARY ANNUITIES, DEFERRED. Gon- 
current Beneficial Leases. — ^Benewals or Exten* 
sions of Beneficial Leases, &c. 

pROR. 16. — ^To find the present value of a 
given annuity commencing at the expiration of 
a stated period, and continuing for a certain 
number of years. 

Find by Prob. 10 the present values of a per- 
petual annuity of .^1 deferred for the two periods 
respectively; the difference between them will 
be the value of an annuity of ^1 for the inter- 
mediate period, or the "years' purchase" for 
any other annuity. Therefore multiply the 
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gmn Minnity hy thui^ and the pn>daot will be 
the present value required. 

Es. Q6.w>What 18 the preset value at 7 pop 
cent interest of a deferred annuity of <£^400, 
commencing after the lapse of 12 years, and 
then to poutinue 28 yeare? 

Or i-wtJl pntperty ia now held upon a hfsne* 
fidal leaa^ by A.^ if ho dedJiiBBte repew hie leasa^ 
tt which 19 yeare are unexpired. Aseumin^ 
the pvopafty to yield (aftw deducti|ig the real 
payable under the lease) a net income id £4fiO 
per annum, what sum should, at the rate of 7 
per eent intevefit^ be paid by B., as afine or pre- 
mium, for a oeneurrent henefioial lease for 40 
years, of which only £8 will therafeie he pie» 
ductive to him ? 

Or f-^ What fine, oatoulaied at 7 per aeal. in- 
terest, diopld be paid by a lessee f(^ the renewi^ 
of Sft yeam lapsed in a bene^eial lease^ origin 
nally granted for 40 years, of property {veduet 
mg (after deducting tine fent payable under the 
lease) p. net income of ^400 per ^eaum ? 
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Ilx. 37.--»Tbe prefie^t vaJw at 10 por ge^i of 
^x^ annuity of 4*1 ?5Q deferred 14 yews^ and 
th^n continuing 7 y^^ is pfi*l86QxV28 = 
4^1600. 

Ex. 38.-i-The presient yalue at 4^ per cent of 
an annuity of «P760^ deferred 18 yev^ and th§i> 
continuing? ?0 year§, ie ^760 x 7,3 =i ^554$. 

Tbe abgy^ wte osplains its^ lf« It is fjvident 
that tte r^new^l fi»e pjr^iicfid in thi§^ i^abl^jn, 
Uk tk^ m^^ m tb§ differ^nff^ betif ^ w tb# f<^^( 
¥$^n§6 of tbe ^2;i/itipg l?a^ »nd of tbe n^w 1^98% 
r^spectiYi^iyi if $^[>amtfaly Qalpuiat^d accprdii»g t9 

PyoW^m 18. Tb^ Jfttter nwde pf ^pi^at^^si 
should be adopted if the rent to be reseiVfKi i|L 

tb^ B^w ieape nyill 4ii96^ frQ» tb^ \» tbft'esist- 
i9gli^«§. 
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The price thus computed as the present value 
of a deferred annuity, is a sum which if now in- 
vested at the stated rate of interest, will, at the 
expiration of the annuity, be equal in amount 
(Prob. 1) to the sum to which the annuity itself, 
when entered upon, would, if similarly invested 
year by year, have accumulated, (Prob, 5.) 
Thus, taking Ex. 36, it may be seen that the 
amount of J&2156 in 40 years, and the amount 
of J&400 per annum in 28 years, are each equal 
to about <£32,300. 

This shows that by investing at the rate of in- 
terest adopted in any calculation as above, the 
purchaser will be able out of the income to re- 
place his outlay or capital, and will also obtain 
an equivalent for interest at the said rate, upon 
his outlay, for the entire period between pay- 
ment and the expiration of the annuity. 

With respect to a simple purchase of a de- 
ferred annuity, or of a concurrent beneficial lease, 
the portion of the income which must, when en- 
tered upon, be annually invested in order to re- 
place the purchase-money by the expiration of 
the annuity or lease, can be ascertained by 
Prob. 6. 

With respect to renewals of a beneficial 
lease already in possession, — ^Assume a person to 
purchase in the first instance a lease for a cer* 
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tain number of years. (Prob. 12.) If he only 
take from the annual income interest upon the 
sum paid at the rate upon which the calculation 
was based, and annually invest the remaining 
income at the same rate of interest, the accu- 
mulated amount of the latter (Prob. 6) will at 
any time be equal to the fine or premium which, 
if calculated (Prob. 16) upon the same data as 
before, would obtain for him at such time a re- 
newal of the lapsed portion of his lease, i,e., an 
extension of his lease to the full term originally 
granted ; his original capital will thus always be 
preserved* 

Prob. 17. — In the case of the renewal of a 
beneficial lease, to ascertain the amount of rent 
which might be paid from the present time 
during the term of the new lease, in lieu of 
renewing by payment of a premium or fine. 
. The lessee is now entitled to the present value 
of the existing lease. This sum must therefore 
be converted into an equivalent annuity (Prob. 
14<), continuing from the present time till the 
expiration of the new lease ; deduct such an- 
nuity from the annual value of the property, 
and the remainder will be the rent to be paid 
over by the lessee. 

If a certain sum is agreed to be paid as a fine> 



78 TEMPOBABT AMNUmBS, DEFERRED. 

and it Is requihod to lUldertaia what t^t dioiild 
bd paid BA tbe remaimdir of tho oteftdefaitiott 
for the tosnoirkl^ thii mua caft be iKlded to tbe 
praoent value of the exiittiag loaae^and tiie total 
be then oonferted inte an equindoDt aoniiity 
aeabor^ 

PEdB. 18.^To find tbd rt^ of iflt^^d^ by 
whioh the ddcal^tion 6{ the pt^setii Tsloe of ft 
deferred annuity fOBultB in a stated sank 

Divide the euiti by the annuity { the quotient 
will be the'' yean* peirehada'' The tatO of ijEi" 
terest may be approximated by making eirpefi^ 
ments from the Auxiliary Table to ascertain 
which of the rates of interest there H^t out Will, 
by Prebw liS^ give k "yeturs' purchase" (as therd 
metitioned) the nearest to the quotient AboV« 
)>roduded« 

Ek. 89.<^Anusiisg that the sum of <&10&5 
was paid for the purcluM of an «Dnuity of ^^380, 
deferred for 9 year^ abd theil to continue 13 
yeaft (or for the purchase of a oonduitent leasee 
4^t tho extension of a leaiio, for the above period,} 
the rftte of itit^est adopted in the oakrulation 
will be found to have been 8 'per lientL 
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ANNUITIES FOR A LIFE. 



TABLE OF THE PRESENT VALUB8, 

At 3, 4y and 5 per Gent. Gompoimd Interest per 
cmnum, of cm Armmty o/£l, contmui/ng /or the 
term of a Life^ according to the English Life 
TaUe,No.2{Mde8)* 



These values are taken from a table in the Ap- 
pendix to the Twelfth Annual Report of the 
Begistrar-Gteneral of Births, Deaths, and Mar* 
riages in England, who thus alludes to it in his 
report : — 

''The Appendix contains a new English Life 
" Table, carefully calculated by Mr. Farr. It is 
'' on a more extended basis than the Life Table 
''published in my Sixth Annual Report, being 
" founded on the ages at which the entire num- 
" ber of deaths were registered which occurred in 
" England and Wales in the seven years ending 
" 1844. The Life Table published in my Sixth 
" Report was founded on the facts recorded for 

* Tables upon the above basis have been calculated by 
Mr. W. A. Tool of the values of annuities on single and joint 
lives at £8. 6s. 8d. per cent 
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"one year, 1841 : but the variation in the results 
"is very trifling." 

The values are those of an annuity of ^1 pay- 
able at the end of the first and of every subse- 
quent year. 
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Age. 


8 percent. 


4 percent. 


fi per cent. 


Age. 




£ 


£ 


£ 







18-2660 


16-0764 


12-7584 





1 


21-3827 


17-6635 


14-9374 


1 


2 


22-6635 


18-6429 


157805 


2 


3 


231106 


19-1146 


16-1899 


3 


4 


23-4061 


19-3821 


16-4295 


4 


5 


23-5587 


19-5340 


16-5733 


5 


6 


23-6969 


19-5928 


16-6396 


6 


7 


23-5502 


19-5823 


16-6480 


7 


8 


23-4679 


19-6429 


16-6326 


8 


9 


23-3481 


19-4728 


16-5915 


9 


10 


23-2042 


19-3828 


16-5339 


10 


11 


23-0307 


19-2680 


164553 


11 


12 


22-8359 


19-1353 


16-3613 


12 


13 


22-6331 


18-9956 


16-2612 


13 


14 


22-4226 


18-8490 


16-1562 


14 


15 


22-2225 


18-7109 


160564 


16 


16 


22-0035 


18-5566 


15-9434 


16 


17 


21-7928 


18-4089 


15-8361 


17 


18 


21-5962 


18-2728 


15-7387 


18 


19 


21-4141 


18-1490 


15-6519 


19 


20 


21-2334 


180263 


15-5663 


20 


21 


21-0490 


17-9005 


15-4781 


21 


22 


20-8607 


17-7712 


15-3871 


22 


23 


20-6682 


17-6383 


15-2930 


23 


24 


20-4714 


17-5017 


15-1959 


24 


25 


20-2703 


17-3612 


15-0955 


25 


26 


20-0646 


17-2167 


14-9916 


26 


27 


19-8542 


17-0680 


14-8841 


27 


28 


19-6391 


16-9150 


14-7730 


28 


29 


19-4192 


16-7576 


14-6580 


29 


30 


191943 


16-5957 


14-5391 


30 
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Age. 


Spareeot. 


4 per cent. 


Spercmt. 


Age. 




£ 


£ 


£ 




31 


18-9646 


16 4293 


14-4161 


31 


32 


18-7298 


16-2681 


14-2891 


32 


33 


18-4899 


16-0823 


14-1677 


33 


34 


18-2460 


16-9015 


14-0220 


34 


35 


17-9951 


15-7169 


13-8819 


36 


36 


17-7400 


16-6254 


13-7373 


36 


37 


17-4799 


16-3300 


13-6881 


37 


38 


17-2147 


151294 


13-4342 


38 


39 


16-9443 


14-9238 


13-2766 


39 


40 


166689 


14-7131 


13-1120 


40 


41 


16-3883 


14-4971 


12-9435 


41 


42 


16-1026 


14-2759 


12-7700 


42 


43 


16-8118 


140493 


12-6913 


43 


44 


16-6168 


13-8173 


12-4073 


44 


46 


16-2146 


13-6798 


12-2178 


46 


46 


14-9080 


13-3366 


12-0227 


46 


47 


14-6963 


13-0876 


11-8219 


47 


48 


14-2788 


12-8327 


11-6151 


48 


49 


13-9669 


12-5717 


11-4021 


49 


60 


13-6272 


12-3044 


11-1826 


60 


61 


13-2926 


12-0304 


10-9563 


61 


62 


12-9617 


11-7495 


10-7229 


62 


63 


12-6043 


11-4614 


10-4819 


63 


64 


12-2601 


11-1656 


10-2330 


64 


55 


11-8886 


10-8617 


9-9764 


55 


66 


11-6193 


10-6490 


9-7086 


56 


67 


11-1466 


10-2304 


9-4361 


57 


68 


10-7780 


9-9169 


9-1641 


58 


69 


10-4166 


9-6044 


8-8946 


69 


60 


10-0673 


9-2961 


8-6260 


60 
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£ 


£ 


£ 




61 


9-7027 


8-9877 


8-3679 


61 


62 


9 3515. 


8-6819 


8-0899 


62 


63 


90037 


8-3775 


7-8222 


63 


64 


8-6593 


8-0748 


7-5647 


64 


65 


8-3185 


7-7738 


7-2876 


65 


66 


7-9817 


7-4751 


7-0214 


66 


67 


7-6493 


7-1790 


6-7666 


67 


68 


7-3218 


6-8859 


6-4932 


68 


69 


6-9998 


6-5966 


6-2322 


69 


70 


6-6837 


6-3114 


5-9739 


70 


71 


6-3742 


6-0311 


5-7191 


71 


72 


6-0718 


5-7561 


5-4682 


72 


73 


5-7770 


5-4869 


5-2218 


73 


74 


5-4902 


5-2242 


4-9804 


74 


75 


5-2119 


4-9683 


4-7446 


75 


76 


4-9424 


4-7197 


4-5145 


76 


77 


4-6820 


4-4786 


4-2909 


77 


78 


4-4309 


4-2455 


4-0738 


78 


79 


4-1893 


4-0204 


3-8638 


79 


80 


3-9574 


3-8037 


3-6608 


80 


81 


3-7350 


3-6953 


3-4652 


81 


82 


3.5223 


3-3954 


3-2771 


82 


83 


3-3190 


3-2039 


3-0965 


83 


84 


31253 


30208 


2-9235 


84 


85 


2-9407 


2-8460 


2-7679 


86 


86 


2-7653 


2-6792 


2-5997 


86 


87 


2-5986 


2-5206 


2-4489 


87 


88 


2-4406 


2-3699 


2-3052 


88 


89 


2-2910 


2-2267 


2-1691 


89 


90 


2-1492 


2-0907 


2-0403 


90 
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84 LIFE ANNUITIES. 

The values in the foregoing table claim especial 
attention in consequence of their having been 
deduced from materials recently collected through- 
out England and Wales ; whereas the tables in 
common use are based upon imperfect observa- 
tions made upwards of seventy years since in 
single towns. It is to be wished that tables were 
constructed upon the English basis of the present 
values, at various rates of interest, of annuities 
and reversions dependent upon one or more lives ; 
meanwhile, for individual cases, we are able to 
estimate such values with as much accuracy as is 
essential for actual dealings with property. 
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SUOOESTIONS FOR THE MOBS EQUITABLE ASSESS- 
MENT OF THE INCOME-TAX. 

A, being the possessor of an annuity of £100, 
which will endure for 31 years, if he invest it year 
after year at 3 per cent, compound interest, it will 
amount at the end of the term to £5000. There- 
fore, the sum of ready money, which E should pay 
to A for the purchase of his interest in the annuity, 
is the sum which, if put out at 3 per cent, com- 
pound interest, will at the end of the 31 years also 
amount to £5000. Now, £1 will, under these cir- 
cumstances, amount to £2 10s. ; therefore, the 
purchase-money will be £2000, or 20 years' pur- 
chase of the annuity. 

B having become the purchaser of the annuity, 
will receive ev«y year £100. The proper interest 
upon his purchase-money (viz., £2000) will be only 
£60 ; and he should not use the remaining £40 as 
if it were income, but should invest it year by year, 
and these investments will at the expiration of the 
31 years have amounted to £2000, thus repro- 
ducing his capital or original outlay. 

According to the present assessment of the income- 
tax, however, B pays upon the entire annual pro- 
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dnce. Assuming the tax to be, for facility of 
illustration, as high as one shilling in the pound, 
the amount he contributes is £5 per annum ; and 
the present value of this payment for the period of 
the annuity is £6 multiplied by 20 years' purchase, 
or £100. But if he had invested the same amount 
of capital, viz., £2000, in the purchase of 9, perpetual 
annuity, the annual produce— in this case purely 
interest — would have been £60, upon which he 
would therefore only have had to pay £3 per annum 
for income-tax; and the present value of a pev- 
petual annual payment of this amount is £3, multi- 
plied by 33^ years' purchase, or £100 also. The 
startling fact is that in the case of any temporary 
annuity which a man may purchase— a life pro- 
vision, for example, for a member of his &mily^- 
the present value of the income-tax, which, under 
the existing system, will be paid during the con- 
tinuance of the annuity, however short it may be, is 
actually as much as the present value of the entire 
income-tax which he and his descendants would 
have to pay if he invested the same amount of 
capital in the purchase of an annuity lasting for 
ever I 

In order to produce correspondent with the 
taxation of perpetual annuities, the possessor of a 
temporai7 annuity ought only to be required to 
pay upon the portion of the produce which is 
actually interest; but the proportion which this 
bears to the whole varies aocording to the length 
of the term purchasedi being a large portion in 
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long terms, but a rery small portion in short 
terms, and in the latter cases, therefore, the inequa- 
lity is severely felt. The difficulty appears to be 
that of finding a practical scale by which the por- 
tion of the annual produce which is actually in- 
terest shall be distinguished from the remaining 
portion which represents capital. The actuaries 
who were examined before the Committee of the 
House of Commons in 1852, appear* to have re- 
garded the subject with strict devotion to theory, 
and to have agreed as the basis of assessment that 
incomes should be capitalized in detail, having 
regard to their respective liabilities and to the 
length of time for which they would be enjoyed, 
and that a return s^iould be made of capital also. 
The Commissioner of Inland Revenue to whom 
these opinions were referred, considered that such 
a plan must necessaiily be more inquisitorial, and 
therefore more objectionable, than the present 
system, be more ojien to fraud, and involve an 
amount of extra labour in the calculation of the 
tax, which would render the scheme impracticable. 

But if the extreme of accuracy is unattainable, 
is there no alternative but the extreme inaccuracy 
of the present system 1 The remedies of every- day 
life for difficulties of a similar character are to split 
differences, take averages, compromise in various 
ways. The results never precisely meet the views 
or the cases of all parties concerned, but they are 
allowed to be the only expedient course. Might 
not this treatment be applied to the income-tax t 
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Taking an average of years from 20 to £^0, and thilt 
appears to be a fair range for averaging the original 
terms of temporary annuities, it will be found that, 
at the rate of 3 per cent, compoimd interest, the 
portion of produce which it is requisite annually to 
invest for the reproduction of capital, and which is 
therefore not properly taxable as income, averages 
one-third of the whole. Why not, therefore, let 
all such temporary annuities (with the exception of 
any granted for terms of years, say, exceeding 60) 
be taxed to the extent of only tioo-thirds of the 
rate imposed upon incomes from estates held in fee ? 
This adjustment would not remove the inequalities 
in the taxation of terminable annuities as compared 
with each other, but it would do away with the 
general inequality complained of in the taxation of 
such annuities as compared with that of annuities 
in perpetuity. It would be an amelioration of the 
present system which not only similarly fiuls to re- 
cognise any distinction amongst terminable annuities^ 
but involves the further and more striking error of 
making no allowance whatever for the circumstance 
that a portion of every such annuity is virtually 
capital. 

Distinct, however, from the question of length 
of tenure, there are differences in the characters of 
properties which affect the incomes produced by 
them, whether terminable or in perpetuity. In- 
comes derived from funded property are at an ad- 
vantage as compared with rents of the same 
funounts derived from lands^ or from the various 
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dasses of hoase property, inasmuob as sucli rents 
are subject to reduction by legal cbarges, losses, 
and tbe cost of reinstating tbe premises afler tbe 
lapse of time. An allowance in respect of tbesd 
circumstances may be made most simply and natu« 
rally in fixing tbe amount of asaeaafnent ; and tbere 
would be no serious differences among professional 
men in fixing certain rates of deduction, from rent, 
for respective classes of sucb property.* Royalties 
upon brick-earth, and minerals, which now consti- 
tute a vexed question, might from their nature h6 
reasonably taxed upon the two-thirds scale. 

Turn now to industrial incomes. The witnesses 
before the Committee above mentioned differed 
widely, as might have been anticipated, with respect 
to the mode of treatment of such cases. As regards 
the amount of taxation, for instance, one thought 
that all industrial incomes should be taxed at the 
same rate as incomes from freehold property, whilst 
another considered that allowances should be made 
to such an extent as would indicate that professional 
incomes should be capitalized at seven years* pur- 

* Tt is true that in oaloulations for the transfer of property 
allowance for such circumstances is customarily made by 
lowering the number of years' purchase at which the freehold 
is valued ; but an equal allowance could be made (perhaps 
more naturally and certainly not more arbitrarily) by making 
a deduction from the lettable value, instead of by reducing 
the years* purchase, and such a practice might have pre- 
cluded the questions which have arisen as to the rate of 
interest that should be adopted in an equitable calculation for 
the enfranchisement of leasehold house property. 
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chase, which would be virtually taxing them at less 
than a fourth of the rate imposed upon incomes 
from freehold property. A compromise between 
these views, and one not too favourable to indus- 
trial incomes, may perhaps be arrived at by an. 
appropriate application to their case of the precise 
treatment that has been above suggested in respect 
of terminable annuities. For it will surely be only 
acknowledging a fact, and not granting a fieivour, to 
concede that the production of an industrial income 
exhausts what may be termed its capital, viz., the 
body and brain of the individual, and the cost of 
his education and support; and therefore, will it be 
asking too much that the earnings of a life may be 
treated in the same manner as that before proposed 
for terminable annuities from property, in which 
the capital embarked in them is similarly included % 
The range of years will not however be 20 to 50 as 
before; but, having regard to the uncertainty of 
life, and to the utmost length of time that a man ia 
capable of earning his living, it appears right to 
substitute a range of years extending from 1 to 50. 
Now in the case of temporary annuities of this 
range, the portion of annual produce which (allow- 
ing 3 per cent, compound interest) represents 
capital, and therefore should not be taxed as income, 
is, on the average, one-half; and consequently the 
rate of tax upon industrial incomes should only be 
on&'hal/of that charged upon incomes from free- 
hold property. 
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II. The foregoing is an attempt to show that if 
the tax is charged upon only the income of freehold 
property, then^ in order to relieve its present unjust 
pressure upon temporary annuities and industrial 
inoomesy it must not be charged in their cases upon 
certain specified portions of annual produce, since 
these are virtually capitaL But if objection can be 
made to the suggestion of viewing incomes from 
personal exertion as comprising the same elements 
as temporary annuities from property, and it be 
insisted that such incomes are simply income, it 
seems possible to show equally from this statement 
of the case that upon eaiiiings, as compared with 
perpetual annuities, there should only be imposed 
the same half-scale to which the range of years in 
the previous argument has happened to point The 
distinction which the present system does not recog- 
nise is, that in the one case there is capital which 
produces the income, and in the other case (accord- 
ing to the present argument) there is not. But it 
would seemingly only make the tax equitable and 
defensible upon its own merits if, when a portion is 
abstracted from every sovereign that is earned, the 
same portion should be abstracted not only from 
every sovereign which is received as interest, but 
also from every sovereign which constitutes capital, 
and by this course the above-mentioned distinction 
would be recognised. Now, in the case of property 
held in perpetuity, capital is equal to the value in 
ready money of the income or interest receivable 
year after year; therefore, in order to abstract (b* 
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means of an annual tax) the above portion of every 
sovereign of capital^ the interest must be taxed year 
after year with a duplicate rate — ^that is, if six- 
pence, for example, be deducted from every pound 
that is earned, one shilling must be deducted from 
every pound that is received as interest from free- 
hold property — viz., sixpence to be taxed upon it as 
being interest, and sixpence to be taxed upon it as 
being an annuity equivalent to the capital Simi- 
larly the tax upon temporary annuities should, upon 
the scale just assumed, be two rates of fourpence 
each ; for a sixpenny rate should be charged upon 
two- thirds of the annual produce, this portion being 
(as stated in the first instance), upon an average, 
really interest, and a second sixpenny rate should 
be charged upon such portion as a tax upon the 
capital invested, with respect to which such interest 
is as a corresponding perpetual annuity. In other 
words, the entire annual produce should be charged 
eightpence in the pound, which bears to the one 
shilling rate upon perpetual annuities the two-thirds 
ratio proposed in the first division of this paper. 

Possibly this mode of taxation is not too intricate, 
nor the views upon which it is founded too extreme, 
to allow of its being agreed upon as a compromise 
between conflicting interests. 

THE END. 
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